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EXECUT IVE SUMMARY ' ﬁ

\Eﬂ An evaluation of the Norfolk area CHT ship to shore sewage transfer sys-

%i g tems was conducted during the past eight months. This evaluation examined

: most every aspect of CHT operation of both shore and ship systems, This

report has two volumes. Volume | contains the final project report, Parts |

and |1, and Standard Operating Procedures for the shore systems for the

three major Norfolk ports. Volume || contains reports on Individual ships
activated and studied during this program, ~The onervatlons contalned In

thls report are the result not only of the recent work In the Norfolk area !
but, also, work during the past two years in the San Diego area In actlvating J
and testing these systems.

TR

(fﬁthtle over two years remain untl! the 198) deadline requiring compli-
ance with the DOD directive requiring the collection and treatment of ship-
board generated waste. To meet this goal, the Navy |s primarily relying on .
the Installation of Collection Holding and Transfer (CHT) systems for most |

of Its surface vessels, Installation of these systems |s stll] progressing

g and most shore pler sewars are nearing completion. The program to Install

these systems has been primarlly concerned with the engineering problems of

8 design and Installation. As more CHT systems become activated and shore

‘ systems are ready to recelve sewage, the program to meet the 1981 goal Is
entering a new phase. Thls phase must be concerned with system operation,
The CHT system must mature from an !dealized design concept and installation
to a practical, reliable shipboard operated system., To meet the goal, close
attention must be pald to the experlence galned during these early phases of
system fleet wide activation. This experlence must be acted upon and used
throughout the fleet. \

To meet the full activation goal it can be seen that program respons|=

bility must shift to those levels more closely responsible for ship operat lon.

4& COMNAVSURFLANT and COMNAVSURFPAC are taking an Increasingly active role not
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only In system certiflication but in overall support of CHT operations., In
addition, Individual type commanders are increasingly aware of the require-
ments of the CHT system and are encouraging Its activation and use.

The project in the Norfolk area examined more closely the volumes of
wastewater produced from CHT equipped ships. The data was collected from
a variety of ship types and has supported observations that the volumes from
CHT equipped ships may be higher than the 60 gpcd design astimates. The data
presented in this report shows that the dally wastewater volumes are not
generally predictable and widely vary from each ship and particular day. An
average of 8 ships produced over 2.4 times the 60 gpcd design estimate. The
cause of these high volumes are the result of some design deficienclies and
regularly occurring operator errors. The high volumes are of concern be-
cause of rapidly Increasing wastewater treatment costs and the increased
wear on CHT system components.

The successful operation of the CHT system depends almost entirely on
the abllity of the individual system operator to perform his job, With this
In mind, several recommendatlons have bsen made for hardware and software
improvements, These improvements provide more operator control and under=-

standing of his system., Simple improvements 1lke indicator 1lghts,pump

cycle counters, and tank level Indicators wil) help the operator malntain 1

and control his system, ]
The installation of each CHT system is unique enough to cause Individual

operators considerable apprehension before attempting a system startup. SDOSS

documentation manuals provide some assistance., However, we have found
"hands on'' training to be the only way to overcome thls apprehension and
initiate safe and effective operation,

In evaluating the shore side systems, individual Standard Operating .
Procedures were developed for each of the three Norfolk area ports. They
are: the Naval Amphiblious Base, Little Creek; Norfolk Naval Station; and
Norfolk Naval Shipyard, Portsmouth, These indlividual S0P's provide the
shore system operator with additional Information concerning the design and
use of his system. In preparing these manuals we have included much of our
experience with the ships' systems and how they Interact on the shore side.
Only In knowing something about the ship system operation will the shore side
operator and utllity personnel be better able to meet the needs of the ships.
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Chapters deal with expected pier loadings and system capacities, routine
procedures, emergency procedures, health and safety, and maintenance.

The Individual SOP's in no way are intended as a final document for
that system operation but are Intended to encourage changes and updating as
more experience is gained with ship to shore sewage transfer, These SOP's
can be useful to other activities In examining thelr own ship sewage collec~
tion systems. Two unknowns to concern the shore slde operators seem to be
the effect of extreme cold weather operation, not only on hose and flttings
but on under pler exposed sewer plpes and the accuracy and abllity to measure
wastewater from Individual ships to keep treatment costs within budgetary
constraints,

The next two years |s a critical time for the CHT system and related
shore facilities. During this time as many ship and shore operators as
possible must become famillar with the system, and the ''bugs'' commen to any
new system must be worked out, More should be done to ''sell' the system and

Its Importance to operators and command levels., The system cperator must
understand the reason for the CHT system and that he Is an important part 1
in meeting the 1981 goal. . .l
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SHIPBOARD INVEST IGATION

1. INTRODUCT | ON

This part of the report describes the results of Sewage Collection Hold-
Ing and Transfer (CHT) system fleld tests conducted on ships at the Norfolk
Naval Statlion and the Little Creek Amphibious Base, Norfolk, Virginta, from
Moy untl) September, under contract number NOOO14~78-C-0345, The objectives
of these tests were to: S

C.

d.

Collect and examine the dally sewage generation rates of U.S, Navy
ships of varlous sizes and classes,

Identify the major sewage generators on each ship class and to de-
termine the correlation between these generators and the total sew-
age generated,

Determine ways to reduce the sewage generated by U.S. Navy ships,

Assess operating procedures for single and nested ships,

The tests were performed using operating CHT systems on the following

ships:

USS RICHARD E. BYRD (DDG-23)

USS DONALD B. BEARY (FF-1085)

USS BLANDY (DD=-943) USS PORTLAND (LSD-37)
USS VULCAN (AR-5) Uss PAPAGO (AFT=-160)

USS FAIRFAX COUNTY (LST-1193)

USS SAGINAW (LST-1188)

USS RECOVERY (ARS-43)

Also conducted was a test which Involved a two ship nest comprised of
the VULCAN and the RECOVERY.

The primary task of this phase of the overall project was to collect
sewage generation data from U.5. Navy ships. To obtaln thls goal, It was

necessary to activate the CHT systems on the above ships.




L e W ades ¥ L e e -

This part of the report is divided Into chapters which discuss the
following specific areas of this project:
{ 2.  DATA ANALYSIS
; 3 SHIP ACTIVATION (SINGLE SHIP AND NESTED SHIPS)
é L,  HARDWARE
: 5. SOFTWARE
E * 6 CONCLUS |ONS
? 7.  RECOMMENDATIONS
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2. DATA ANALYSIS

The primary task for this phase of the overall project was to collect
data concerning the sewage generation rate of a cross section of U,S. Navy
ships, The data was collected by using the volumes of the collection tanks
and the number of pump firings per selected time period. To check the com=
puted volumes, the flow meters were Installed in the discharge hoses and
registered the volume pumped per pumping cycle.

Electric event counters (Figure 1) were wired Into the pump control cir-
cults, These counters registered the number of pump firings for a glven
time period, The total flrings per time period were multiplied by the tank
volumes to give the total gallons of sewage pumped per time period.

To obtaln peak loadings during a specific time period, strip chart re-
corders (Flgure 2) were also wired Into the pump contro! clrcults, These
counters provided the actual time that the pump firing occured,

On some ships, ship's force personnel were used to collect the counter
readings at regular intervals. This method had only 1imlted success because
of the human errors and the resulting data proved to be less rellable than
that obtained by using the strip chart recorders,

The data collected during this project was complled and condensed into
the data presented in Table |, More detalled dally and hourly data can be
obtained from the individual ship reports that follow as appendices to this
report.

The data presented shows CHT systems operating in varlous modes with
unusual high volume wastewater sources indentified. As a result, methods to
reduce excessive wastewater production have been identiflied. Chapter & of
this part makes recommendations to reduce excessive wastewater production.
The amount of reduction from each recommendation !s estimated from the data
in Table 1.
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2.1 Description of Data Table

The data presented In Table | was obtalned by using the collection meth-
ods above. The crew size used In the calculations of this table was the
average number of personnel assigned to the Individual ships and did nov In-
clude troops or other additional personnel! who may be embarked on the var-
tous ships when deployed.

1. 'Normal Dally Volume''--values for volumes observed before any con-
trols were Instituted during the tests. Contributing to these volumes were:
(1) galley eductors left running; (2) planned and unplanned tank flushings.
The volumes shown here can be construed as actual values where the operator
1s not aware of the high volume sources,

2. "Controlled Daily Valumes!''-=-were obtained after the high volume

producers were located and secured. In the Appendix ship reports, these
volumes are referred to as ''baseline volumes'',
3. "Black Water Dally Volumes''--were measured by diverting the gray-

water drains over the side and collecting only the black water with the CHT
system, This data glives the sol) water generation rates which were used to
determine the transit holding times for the Individual ships,

Lk, '"Urinal Constant Flush''==column shows which ships use constant uri-
nal flushing and those that do not. Also, it allows the comparison of ships
that do use the flush (Example-- the difference between the BYRD and BEARY).

. 5. "Level Sensor Fallure' and '"System Installation Date' columns are

glven for Information purposes,

2,2 Analysis

The data collected was somewhat controlled because of the approach taken
in obtalning the ''baseline' data. |t was felt that the baseline was the
total amount of sewage collected from both gray and black water sources that
would normally be produced during an average day, It was expected that tank
flushings and constant running galley eductors were not normal everyday oc-
currences, and these were secured to enable the observer to obtaln the base-
line data.

After the data was analyzed, it became apparent that the basellne as-
sumptlons were not entirely true. Observatlons revealed that, more times
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than not, the galley eductors were not secured after use. |Investigations
also revealed that it was common practice to leave the eductors running on
other ships that were also visited but not reported on. |t can be assumed
that baseline Information should Include the high volumes produced by these
eductors.

Tank flushings were also not considered as inclusions to baseline vol-
umes. But, as with the galley eductors, it was observed that these flushing
systems were activated and were, for one reason or ancther, sometlinas for-
gotten and remalned running for long periods of time before they were dis-
covered,

Based on the above observations, it Is realistic to say that the data
that was obtained, and reported as ''baseline'' is lower than the actual be-
cause of the controls introduced., The '"Normal Dally Volume'' column may be
more representative of the actual volumes expected to be produced by Navy
ships,

The data obtalned reveals that there are a number of variables that
should be considered when determining the generation rates for CHT ships,
From Table 1, 1t can be seen that constant flushing of urinals has an af-
fect on the generated rates. What is also revealed is that the amount of
flushing volume, regulated verses non-regulated, set by each ship affects the
generation rates. An example i{s the BLANDY and the BYRD, Both were on con-

stant flush, but the BYRD's urinals were regulated while the BLANDY's were not.

Other variables that may play a part In the high generation rates are
the ships' laundry usage practices, alr conditioners piped Into the collec-
tion drains, and garbage grinder eductor usage practices, Each separate, or
all together, has a significant effect on the sewage generation rates,

Data on the water generated when the riser flushlng lines were left
open could not be collected because of the way the monitoring devices were
installed, This volume, when introduced into the pler side collection
system, contributes to the ''unknown generatlion rate' that Is reallzed at the
shore pumping stations. Also nnt Included are the volumes entering the CHT
tank as the pump Is pumping. For a pump room discharging about 10,000 gal-
lons per day (a typical DD), the volume not measured Is about 2%. The vol-
Lmes measured and presented In the ship reports have not been corrected.
Figure 3 provides a graph to convert the measured volumes to an estimate of
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the actual pump volumes. The correction graph Is calculated using a 400 gpm

pumping rate and assumes a constant Inflow rate to the CHT tank.

ACTUAL WASTEWATER VOLUME

GALLONS/DAY X 1000

160 .

20 Lo 60 80 100 120
GALLONS/DAY X 1000
MEASURED DAILY VOLUME FOR
EACH PUMP ROOM

FIGURE 3.. Correction Graph for Wastewater Volume
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3. SHIP ACTIVATION

Close |lason was developed wlth the COMNAVSURFLANT malntenance sec=-
tion to obtaln a 1ist of candidate ships. The selected ships were boarded,
inspected, and, if possible, activated, Some ships visited could not be
activated because of various mechanical or design problems, The nine ships
reported on were all activated by PA Engineering personnel! prlor to collect-
ing sewage generation data.

3.1 Single Ship Activation Process

The process of activation followed the same pattern in all respects
throughout the activations, The ships were identified and notified of the
up coming system activations. PA Engineering personnel then boarded the
ships and briefed the personnel who were responsible for the CHT system on
the objectives of the activation. |In addition, a CHT tralning movie was
shown to familiarize the crew on the components of the system and the proper
operation of the system,

The system was traced and checked for proper Installation., The valves
and piping were checked for completeness and workability. The controllers,
pumps, and leve! sensors were checked for proper installation, When the pre-
lIminary checks were completed and determined to be satisfactory, salt water

was Introduced intu the tank through the flushing system to see |f the level

sensors worked properly and to see If the pump controllers worked as designed.

It was during thls phase that most of the level sensor fallures were observ-
ed, which effectively put the CHT system out of operation, The problems
encountered with the level sensors will be discussed later in this report.
If a successful salt water run was accomplished, the gray water drains
were diverted to the CHT tank for collection, Thls step was done to ensure
no raw sewage spills occurred In the event of a system fallure, Also, It
allowed the ship's force personnel to gain confidence wlith thelr system,

A
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When the above tests were satisfactorily completed, the black water
drains were diverted to the CHT tank. |f plier sewer facilities were avail-
able, sewage hose was run from the ship's deck risers to the pler, and the
ship then began pumping actlively into the pler sewers. If no sewer facili=
ties were available, the ship was diverted to pump overboard., Sewage gener-
ation data was then collected using the methods discussed in the previous
chapter.

After the systems had been activated and were pumping to the shore fa-
cilities, It was necessary to find and isolate the high wastewater producers,
The event counters were used to indlicate If high producers were present.
This was determined by the number of firings per time period. The high pro-
ducers were traced and cut out of the system by either securing them or di-
verting them over the side. Readings agaln were taken to see what effect
these practices had on the overall generation rates, The high p.oducers
were then listed and their effects were noted,

A fleld report was produced at the completion of each activation. This
report conslisted of the following sections:

1. Technical Data--gives technical Information about the system,
Included is the ship type, type of system, certification status,
operating status, date and yard of installation, crew slize, and
tank size,

2, Test Preparations=--what repalrs and other preparation were nacessary

prior to conducting the tests.

3. System Repairs=-=-lists necessary repairs,

b, Operating Summary~-pecullaritlies of the system,

5. Data of the System=--tables and flgures listing the various tests
performed and the data collected.

6. Conclusions-specific conclusions derived from the tests conducted,

7. Recommendatlons--speciflic recommendations for each system,

The intended use of the report was to provide the ships with a tool that
gives a concise description and operating characteristics of thelr individual
system. |n the report, they can find generation rates, transit holding
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times, and any operating peculiarities that exlist within their particular
system,

3.2 Nested Ship Evaluation

To compiete the objective of determining the effects of combined sewage
flows of a nest of ships, It was necessary to develop a nest, Also, the nest
provided a testing platform to evaluate the procedures necessary to hook up
a nest for sewage transfer,

The VULCAN and RECOVERY were chosen to make up the nest., Both ships had
been earlier activated by PA Engineering personnel. The use of these ships
was not Ideal for the test procedures because a true combined pump through
flow could not ha obtalined, but consliderable useful Information was gathered.

This nes. Is aot representative of a nest that occurs between ships of
simllar ship types (i.e.==DD and DDG, DD and FF, etc.) but it Is representa-
tive of ships belng berthed alongside ships of dissimilar ship types, Tests
for simitar ship types were not conducted because of the inabllity to sched=
ule this type of nest with certiiied CHT ships, Details of the nest proce-
dures and findings are in report 10 of Appendix B,

Since the VULCAN collected the RECOVERY's wastewater before transfer-
ring It to the pler sewers, thera was not a true combined flow into the piler,
Earllier tests did show that the piers could easily handle the VULCAN's high
volumes of wastewater, so there is no reason to expect that the plers could
not accept a combined flow off a nest of ships in a true pump through con~-
figuration,

The CHT nesting procedures developed in an earlier project and contained
in NSTM Chapter 593 were used and are still a good guideline to be used In
a nesting sftuation, The movement of sewage hose from the shore side to the
outboard ship is effectively completed by using ship's force personnel to
move the lengths of sewage hose, This method Is quicker for this type of
ship than any other methods tried,

3.3 Analzsls

The CHT system on board the ships visited |s considered by ship's force
personnel as a low priority system compared to others, Therefore, it is
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imperative that the operators are properly tralned and motivated to put this
type system into operation and to use it on a routine basis. '

When the CHT systems were activated, ship's force personnel were used
in the Immediate activation process, the trouble shooting, repalrs, and for
the data collection, |Invaluable '"hands on' training was given to the
operators,

The nesting evaluation demonstrated the proper methods of hook up. Even
though a combined flow through value could not be obtalned because of limited
pump discharge head, it was possible to demonstrate that the VULCAN can
accept inflow from ships outboard, and effectively transfer the sewage to the
pler collection facilitles.
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L,  HARDWARE

During the Inltial activation and the subsequant data collection perlods,
a number of hardware difficulties wers encountered. This chapter identifles
and explalins some of the problems, Additional discusseicre on Individual ship
repairs are contalined In the respective ship reports |.: the Appendix of this
report.

4.1 Level Sensors

The major hardware difficulty encountered was with the mercury float
level sensors. On seven of the eight ships reported, one or more leve)
sensors failed during the Initial start~up or shortly after when the systems
were put Into operation. The fallures were mostly the result of the electri-
cal grounds appearing In the level sensor wiring. It seemed that the rubber 1
covering on the wire bundles rotted and cracked inside the tank, allowing the
fluld In the tank to ground out the wires. The majority of the level sensors
that failed were elther at the 30% level or the 10% level,

On the PAPAGO, the 30% level sensor falled and Indicated to the pump
controller a constantly closad 30% level sensor. The result was whenever
the level was above the 10% level, the pump would run. Because of the size
of the PAPAGO, the ship rolled excessively. The rolling caused the fluld in .
the tank to slosh around and bounced the 10% level sensor. The resulting .

number of short flrings eventually burned out the #1 pump control relay and
later fused the pump securing relay (#5CR relay).

On the PORTLAND, the 10% level sensor falled and Indlcated to the con-
troller that there was more than 10% In the tank when, in fact, the tank was

dry. A pump running constantly and trying to pump a dry tank was the result,
causing the pump to overheat.

A level sensor fallure can result in severe damage to the system If the
problem is not detected rapidly. The possibility of a rapld detectlion
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occurring Is very small because the system is designed to rum automatically

with little supervision., Except when checked by a watch stander, the system
runs unmonitored, A more durable level sensor is necessary for this system,
The reliability of the system has been reduced because of the numerous level
sensor fallures,

h,2 System Status Lights

Throughout this testing period, the CHT system controller was often
found to be shut off for a number of reasons. The securing of the controller
resulted in piping backup and flooding In some low spaces. Slince this systam
runs automatically with little supervision, a status 1ight on the panel would
ald the roving watch In determining the condition of the controller. Flgure
4 shows the contro! panel face without Indlicator llghts,

N

FIGURE 4, Control Panel
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The controllers of this system are protected by low voltage protection
(LVP) devices that secure the power to the controller if there is a power

drop or loss, This device must be reset manually when full power is restored.

Unless the pumps are actually running, there is no way for the roving watch
to determine If the controller Is on other than physically pushing the
""Start'' button and listening for a quiet click In the controller relays. The
addition of status lights will make for safer operation of CHT systems,

These lights should Include the panel "OFF/ON'" status and the pump mode se-
lector switch settings of the motor controllers,

4,3 Exterior Tank Level Indicator

When performing work on the CHT tank, it Is difflicult to determine the
level inside the tank, The only rough Indicators at present are the electric
level sensors. As dlscussed earller, the failure rate of the level sensors
presents some concern for using this method of determining the tank level.
In addition, depending on the Installation, there Is no sure way of telling
what is the actual level when the level sensor gloses, It is Imperative
that thu operator know the exact level of the tank before any accesses are
opened, For example, on the majority of the ships visited, the transfer
pump loses sbctlon on the tank when the leve! of the tank Is stl1l above the
10% level sensor access, Unless the operator |s aware of thls, removal of
the 10% level sensor for repalr will cause an unpleasant sltuation,

L.4 DC Controllers

Two ships that were activated were equipped with DC controllers instead
of AC controllers. Both the PAPAGO and RECOVERY have DC current as thelr
primary power sources., The PAPAGO uses 230 volts DC in the controller,
while the RECOVERY uses 115 volts DC. While observing the relay switching
action on both ships, conslderable arcing was observed, |t was more pro-
nounced on the PAPAGO than on the RECOVERY, |In addition, Investigations
revealed that the contacts on the PAPAGD were showlng excesslve amounts of
pitting, while the RECOVERY's were not. The fallure on the PAPAGO of the
two relays (#1 Motor Controller and #5CR control relay) can be attributed
to the higher voltage which burned the contacts off the motor control relays
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and completely fused the control relay, It may be beneficial to operate the
DC controller circulits by using lower voltages in these systems,

Another DC control relay discrepancy noted was the tendency of the
screws attaching the movable contact plate to the relay throw arm to work
loose and fall out. This was observed on the RECOVERY on two occasions. As
a result, the duty pump continued to run past the 10% mark. Lock washers
were installed with the set screws, but they were not sufficlent., A more
reljable method of securing these screws is necessary,
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5. SOFTWARE

As with the hardware difficulties encountered, a number of software
problems were encountered during this project. Thls chapter identiflies

and explalns these problems,

5.1 Repair Parts Support

Fallures of various components of the CHT system have been previously
discussed. Obtaining replacements for the falled components became an in-
volved process. The reason for the difficulty in obtaining the replacements
was investligated and a fundamenta)l repalr parts support problem was discover-
ed. The majority of the ships did not have the necessary Allowance Parts
11st (APL) pages for thelr Conso!lidated Shipboard Allowance Lists (COSAL).
The APL pages that the ships had were tha preliminary pages that were pro-
vided to them when the CHT systems were installed, These APL's did not have
the necessary information needed to order the repalr parts. The COSAL's had
not been up-dated, and the required complete APL pages had not been requested
Without the correct APL pages, the operators were unable to obtain the nec-
essary repair parts through the Navy Supply System. Since there was no
demand detected by the Supply System, no repalr parts were readily avallable,
Extensive delays were encountered when the parts were finally ordered.

The appropriate APL pages were requested by the Indlividual ships, but
they have not been recelved as of yet. A delay in the distribution of the
APL's has been acknowledged by the Supply Center In Mechanicsburg and Is
presently being corrected. .

5.2 The Sewage Disposal Operating Sequence System, (SDOSS)

SD0SS manuals have been provided to the majority of t.e ships visited,
Those who do not have them at this time are being provided with them in the
near future, The manuals are of some use to the operators, but there are
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difficulties with the layout of the manuals. Figure 5 Is provided as an
example, This page was taken from the SD0SS manual for the PORTLAND. This
page 1llustrates a number of decks and spaces which the CHT pliping system
runs through, To an Individual unfamiliar with this type of document, this
diagram is difficult to follow and to understand. The personnel responsible
for the CHT system most |lkely have never been exposed to thls type of docu-
mentation system., An Informal survey was conductad, and it revealed that
the SD0SS was nol being used because of the confusion that 1t produced. The
format of the manuals should be modifled to make It easier for the users to

understand the information provided,

5.3 Maintenance

The maintenance held on the CHT system Is less than adequate for systems
that have never been used. Some maintenance is belng accomplished on the
malor components such as pumps and diverter valves, The degree of mainte-
nance accomplished differs from ship to ship. There Is a Preventive Main-
tenance System (PMS) package developed for the CHT system. See Table 2 for
the ships that have the PMS installed,

Maintenance was not being performed on the level sensors, aeration sys-
tems, and the collection tanks, This was apparent by the number of leve!
sensors that were found to be faulty, the number of alr silencers that were
rusted out, and the number of tanks that had septic sewage in them, even
though the systems were secured and layed-up. Table 2 is provided as a
summary on the corrective maintenance required of each ship visited. A more
detalled discussion on the Individual maintenance required for each ship can
be found in the ship reports in Appendix B.

It appears that there is a correlation between the degree of difficulty
encountered when attempting to activate a system and the length of time be~
tween Installation and activation. Malntenance practices also play a large
part In determining system activation effort. (}.e.--the less malntenance
performed, the more difficult the actlvatlion).
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5.4 Tralning

While activating the CHT systems on the test ships, it became very ap-
parent that the majority of the operators did not know how to operate the
system corractly, There |s a great deal cf concern about the ''unknowns'' of
the system, Ship's captains have been directed to activate and use the
system, but without direct Instructional ald, they are reluctant to do so.

The ships visited have sent personnel to the Navy tralning schools for
CHT opaeration instructlion, but the trainees reported that the material they
received was directed more towards maintenance than to the oparation of the
system, The majority of the operators were required to ''self learn' the
system and because of inexperience with the system, spills and fallures have
occurred, As not to cause any more problems, the systems were layed up untll
the time the ships could receive the necessary aid to learn how to operate
them,

At the beginning of each ship visit, concern and skepticism had to be
overcome, Once that had been accompliished, the commands and operators took
more interest In the system, For CHT's to be universally accepted and oper-
ated on a continuous basis, more attentlon needs to be given to the concerns
of the operators, This activation project demonstrates that for a system of
this type, when there Is support provided by external sources, more interest
Is taken by the operators,

NSTM Chapter 593 is available to ti'e operator, but the majority of those
asked did not know that it existed. Agaln, this relates to the general lig=
norance about CHT system. Another difflculty |ls that the technical manuals
for the systems have not been received by some of the ships,
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! o 6. CONCLUSIONS

The primary reason the sewage generation analysls was inltlated was to
obtaln an Insight to the actual generation rates of U,S. Navy ships. Second-
ary to the main task was the activation of the nine ships In the Norfolk
area., Throughout the project a number of conclusions about the operational
status of the CHT system were developed. The following concluslons were
developed while working with the ships and are presented to give some insight

on how the system is operating and progressing to meet the 1981 actlivatlion
goal.
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P 6.1 Wastewater Production f?

, As discussed In an earlier chapter, the data that was collected and E
{ summarized In Table | shows that there |s definitely a higher sewage genera- »3
; tion rate than was anticlpated, The per capita dally averages presented In
: Table 1 show considerable differences betwsen ships., This trend Is to be
' expected for all CHT systems. Of the elght ships reported on, only two were
: determined to be within the 60 gpcd standard for sewage generation during E
b the normal everyday configuration before minor controls were accomplished.
. The remaining ships were anywhere from 1,5 to 7.2 times the design Qtandard. "X
The fleet daily average generation rate can be expected to be between ikh4 and
157 gped. This is 2.4 to 2,6 times the original 60 gpcd design estimates.
From the data shown, the 60 gpcd standard appears unreallistic and can- ; .
not be met with ships using thelr present day practices. Guidellnes are !

.

P .

i

4 . i necessary to help control the amount of constant flushing required to combat

scale formation in the soll lines, and to encourage the practice of securing

galley drain eductors after use, These sources contribute most of the ex-

cess ive wastewater volumes, E
Extensive '"hands off'' monitoring of wastewater volumes from at least 30 R

ships with CHT systems Is necessary to conflirm the data from the relatively
small sample presented,

- 23




AT T

p—

T e

ERR R i A i & R

B

Wastewater volumes can be monitored by either:

~Extensive data collaction from at least 30 ships during a 60-90
day perilod.

-Each ship maintalning a log of pumped volumes calculated from pump
cycle counters installed in each conticl panel. (Previously re=
commended to provide operator control information).

-Measurements from shore side Installed vclume meters on each pler
riser,

=Rough estimates from PWC supplied wet well volume measurements,

On the NEWPORT class LST's, the laundry is a large producer of gray
water, Operators exhiblt no apparent concern for the conservation of fresh
water use while In port. Therefore, the laundry is used in such a manner
that small Individual loads are done instead of larger, more efficlient water
usage loads, The FAIRFAX COUNTY produces 8 times more wastewater forward
with the laundry collected by the CHT tank than with the laundry diverted
over the side, The SAGINAW produced 2.4 times more than with the laundry
diverted,

The calculation of the transit times for the ships monitored indicated
that none of the ships could totally meet the 12 hour holding time requlre-
ment while transliting. The constant flushing of urinals appears to be the
major cause of this problem. Other typical causes were the collection of the
alr condltlbner drains by the CHT system (VULCAN), and insufficient tank slze
to handle the load (PORTLAND and BEARY).

6.2 Hardware

Throughout the performance of this project, the completion of the ob-
Jectlves was hindered by the previously outlined hardware discrepancles.
These discrepancies are a detriment to the successful crew acceptance and
operation of the CHT system.

The level sensor's rubber covering appears inadequate as the corrosive
content of the tank and abrasive actlion against the tank wall causes severe
deterloration. This leaves the wiring susceptible to grounding.

A tank level indicator, regardless of the design, is needed because
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of the Inablility of the operator to determine the level of the fluid within
the tank.

Indicator lights are needed to show the status of the system, particu~
larly if It Is '"ON" or "OFF'",

Various check valves leak-by allowing raw sswage into the aeratlon
systems, and In the case of the PAPAGO, allowing sea water to seep back into
the holding tank from the dlscharge 1ines,

The above noted hardware discrepancles make it difficult to operate and
malntain this system with confldence,

6.3 Software

The software for the CHT system is falllng to provide the support in-
tended., At the present time, there appears to be a large degree of igno-
rance about the system, and the introduction of the CHT system is being met
with skepticism and concern. More emphasis 1t required in training personnel
In the operation of the system. The tralning provided now at the formal
schools |s insufficlent to meet the needs of the operators and to ensure that
the system |s operated with confldence. At present, the curriculum deals
malnly with maintenance rather than with operational techniques.

The user guides (SDOSS) are not providing satisfactory guldelines and
Information for the operation of the CHT system, The SDOSS manuals are slow
In belng developed and Implemented and there appears to be little Instruction
glven on how to use the manuals. In addition, the dlagrams are difficult to
follow,

The technical manuals are not always provided to the ships when thelr
systems are installed. Wlthout these manuals, troubleshooting end main=
tenance cannot be performed.

The repalr parts support does not provide the necessary parts when they
are required and the necessary APL pages are not held by the CHT ships,

These pages are available at NSC Mechanlesburg, but the distribution has been
slow,

The PMS 1s adequate for the pumps and valves, but changes are required
In the frequency of tank flushings and level sensor checks.

To make the operation of the CHT system more acceptable, the problems
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of the software support have to be addressed. Without the proper support,
the shipboard skepticism and concern over CHT operation will remain.
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7. RECOMMENDATIONS

Throughout the CHT fleld evaluations conducted in the Norfolk area, PA
Engineering personnel worked closely with the users of the CHT system aboard
each ship vislited. In additlion, close liason was held with the malntenance :
personnel at COMNAVSURFLANT, A considerable amount of information was gained
1 X during these studlies. The individual fleld reports are very detailed on the
‘ findings of each ship and glve an Insight as to the avarage condition of typ-
i fcal CHT systems, Individual recommendations were made for each ship to up-
: grade Its system and aiso to upgrade the overall CHT program, The following
sactions contain recommendations that may enhance the operation of the CHT
system and aid In the acceptance of the entire program,

Ol e

SEAEE: It

s 7.1 Wastewater Reduction

The data collected shows the sewage generatlion rate |s excessive for
most ships. The major reoccurring causes were determined to be the high uril- C
nal flushing volumes necessary to control the scale formation in the soll

drains and the constant running of the galley eductors and the tank flushing
systems,

The following recommendations may reduce the dafly load to the ''Con- )
trolled Average'' of 108 to 99 gpcd, shown In Table 1 of Chapter 2, b

y
f 1. Install solenold valves on all garbage grinders and other salt water ;‘ Jf
| eductors to automatically secure them when not In use, ﬁ 'f@
n . 4 ',
] & 2 Insure that all tank flushing valves are labeled ”(:)“ and regular- % jf
4 ly checked, 3 ;
\ The dally ship per capita load may be reduced to near or below the Lo
‘_‘: ,a-ﬂ i

design average of 60 gpcd if the following additiona! recommendations are
accomplished.
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3. Successfully solve the scale bulldup problem In urinal drain lines
and provide guidelines for constant urinal flushing,

F
&
B
.
3

4, Accompllsh SHIPALT's to remove any salt water cooling dralns or
other non-sanitary high volume drains from the CHT system.

S

T 5. Reduce wasteful laundry operation practices.

L e a ey

6. Divert gray water overboard whers possible for extreme situations.

Before concerning shipboard personnel with limiting the quantity of
wastewater produced, the overall cost and savings must be determined, More

;'Eﬂy—q- it

. : {mportant, If the ships become required to mon!tor sewage volumes and control
3 saltwater use too soon, there wil) be extens|ve fleet resistance to such a
A . program which can hinder meeting the 1981 full operational goal. When the

use of CHT systems becomes routine the operators will more eas!ly accapt and

understand the need for a program to control excessive wastewater production.
Until then, the actual cost of fieet sewage processing should be closely mon-
ltored and the extent of excessive wastewater productlon watched as more ship

e ”f—‘.!_ﬂn..,at,m-, T T AT

CHT systems get activated. .

7.2 Hardware and Opsrations

e el B s s

The detalled ship reports contaln several reconmendations to help In
CHT system operation and should be considared by NAVSEC for future system
¢ designs or alterations, Some 15 ships with CHT systems have been activated
F by PA Engineering during the past year and a half in Norfolk and San Dlego,
and this work has conflrmed the need for these recommendat!ons,

. 1. The pump control panel needs an Indicator light to show If the : ‘;
control relays have been reset, This light will give the operator
or the roving watch a simple indlcatlon that the start button has ot
been reset. Typlically, after a power fallure the controller Is not §

i oma moas o

; reset and the watch is not aware that the control relays are de- ij
! activated. A lamp set into the panel door and wired between termi- ‘
3 Qé;ﬁ nals 9 and 8 would indicate when the control relays have power,
Figure 6 shows a wiring schematic of this installation. fﬁ
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Other Indicator lamps for the controller are needed to indicate if
the pumps have been switched to the automatic position and to in-
dicate the status of the duty and standby pumps.

The controller should be modified to prevent the activation of the
standby pump when the 30% level sensor is reactlvated by wave
action In the tank. In large tanks the majority of pumping cycles
Is by the two pumps due to the sloshing of waves in the tank,

High volumes of wastewater are being generated on some CHT ships.
Often this Is the result of saltwater valves belng left on or
problems in the plumbling system. There Is no way for the ship to
know |f the volume of wastewater pumped 1s excessive, A 120 volt
svent counter should be set Into the control panel door and wired
between termlinals 10 and 14, This will Indicate how many times the
duty pump level (30% level) has been reached, By knowing the
volume between the 30% and 10% levels the CHT operator will know
the volume he has pumped. Flgure 7 shows the wiring schematic for
the counter Installation,

For safe operation and malntenance of the CHT tank and pump, It Is
necessary to know the level inside the tank. |In our testing pro-
gram we have used a portable tube with a fitting screwed Into the
drain plug of the pump. This gives a good indication of tank level
as the liquid rises up the tube to the helght of the water inside
the tank, This portable tube s useful but impractical for ship-
board installation. A removable clear plastic tube could be fitted
alongside the tank attached to a petcock drilied Into the tank near
the suction level of the pumps. The top of the tube would be

fixed to anothar petcock near the top of the tank and a screen at
the inlet of the petcock would help keep solids out of the tube,

If the tube became discolored or dirty, It would be easily removed
and cleaned. This cleaning operation could be quickly and safely
done and would be simpler than most CHT maintenance tasks.

We have seen several broken pipe handles and cast Iron fittings

for the valve handles of the Isolatlon ball valves. Another type
of handle for these valves should be found.
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Wiring Schematic for Event Counter

FIGURE 7.
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The '"T" handles for the Jack screws on the pump check valves should
be replaced with a larger round handle, The larger round handle
would make It easler to open the check valve for discharge line
draining and would eliminate a blunt point that |s dangerous when
crawling around the piping in cramped pumprooms,

Most of the pump control panels contain two voltage cources. A
L4D volt power source is provided for the pump motors and control
relays through a transformer, A separate 120 volt source |s pro-
vided for the alarm circuit. This second voltage source is not
always obvious to the electriclian, A warning sion on the panel
door Is needed to warn of the two voltage sources,

The PMS card that requires the test operation of pumps and high
fevel alarms shoulid be increased from quarterly to at least monthly,
The weekly tank flushing for operating CHT tanks should be Included
as part of the PMS system,

We suspect the majority of fallures with the mercury leve! sensors
are the results of the fallure of the cover Insulation of the 4
wire bundle. The cause of the sensor fallure should be examined
more closely to determine If a more suitable material s avallable.
Because of the unavailibility of replacements, temporary fixes
have been made using the spare leads, red and green, of the wire
bundle.

The silencers for the alr blowers are rusting out from water and
sewage collecting In them when the CHT system Is not In use. Also,
Qater tends to leak-by the alr check valve when the tank overflows.
A dralin 1s needed in the low point of the silencer to remove the
collected water. Such drains were Installed In the alr system of
the USS Saginaw. Additionally, an Isolation valve should be in-
stalled to prevent sewage passing Into the al+ line when the alr

Is secured, Figure B shows a sllencer with a drain line on the

SAG INAW,
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FIGURE 8. S!lencer with Drain

Some protection should be considered to prevent the pumps from run-
ning dry If the low level sensor falls. A running time limlter In
the control circult Is one solution. A series backup sensor using
the red/green spare switch of the mercury sensors could also pro-
vide some additlional protection. This problem 1s of concern be-
cause of the dependent design on the low level semnsor In the con-
trol clrecultry and high number of sensor fallures we have observed.
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PIER OPERATIONS ASSESSMENT
1. INTRODUCT ION

For the period May through October, 1978, PA Engineering conducted a
pier operations assessment of the ship sewage collection systems located In
the Norfolk area. The objectives of this project were to provide technical
documentation consisting of operations and malntenance support data and
recommendations to Insure compliance with the Navy's OPNAV instructlion to
achieve CHT oparational status by 1981, Selected portions of the Naval
Amphiblous Base, Naval Shipyard, and Naval Station were evaluated for capa-
city as detarmined by the as-built drawings provided. Also, necessary pro-
cedures were determined to effectively operate the systems under normal
conditions and to respond to emergency situations as well,

The following sections of each Naval facility were evaluated:

Naval Amphiblous Base - Plers 56 through 5% and Quaywall berths,
Naval Statlon - Plers 20 through 23,
Naval Shipyard - Drydock 3, 4, and 8,
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2. SYSTEM DESCRIPTION

The collection systems described in this report were installed in 1973-
' 1974 to enable each activity to comply with the Federal Water Quality Act of
3 1972 as specifled in DOD Dlrectiva 6050,4, They are designed to collect
shipboard generated wastewater and convey this material to the local munlci=
pal treatment plant, The local facility is operated by the Hampton Roads
Sanltation Dlstrict with headquarters in Virginia Beach, Virginla.

Design of the systemsfollowed those requirements set forth in NAVFAC
Design Manual DM=5, April, 1974, The basic layout as determined in this
3 : study generally follows the requlrements as established,with major exceptions o
é' by In the areas of capacity,to recelve peak flow (as determined by DM-5 methods) i
' » from maximum planned berthing arrangements and minimum full pipe flow veloci=

Eo tlies to prevent deposition of sollds., These areas are described in the X
: Conclusions and Recommendations sections of this report. ;g
' ‘ The three systems Investigated incorporate sultable piping materlals K
and connections to facliltate ship to shore sewage transfer. Major sections
of pipe run are exposed ductlle {ron suspended below pier structures, Be-
cause of thelr location, sxposed to the weather and with minimum slopes, there
Is reason to believe that cold weather may affect systems operations by way

of the deposition of solids and freezing of pipe contents. This necess!-
tates additional maintenance procedures to Insure contlnuous operation,

i 2.1 Gravity Sewer System r@i
2 The gravity sewer systems located at these three facilities provide for !E\
' ship to shore connection via deck risers and subsequent sewage transfer ?ﬁ}

: through sloped portions of sewage condult. Main lines extend to the pump
R statfons which receive and transfer the sewage iInto force mains for transport
; s to the municlipal treatment plant.
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At the Little Creek facility, pier piping extends along one side of each
pier and collects material from opposite side collectors by way of lateral
sections of pipe. Absent at this facility are cleamout access polnts along
the pler lines, This necessitates the use of the pler risers In certain
situations as access points to flush the pler slde systems,

At the Naval Statlion, two separate pier lines run the length of sach
Each side of the pler Is equlpped with a full sewer
Also, cleanouts are provided

pler that was studied.
1ine running the entire length of the pler.
for water flushing of the 1ines as that becomes incorporated as a standard
procedure for maintenance purposes, These destroyer and submarine plers
consist of multiple connections with a ''Y'' fitting jolned to the main pler
This requires conslder-
Should access

line and accessed by two four Inch camlock flttings.
ation when a ship is pumpling into one side of the collector.
to the second camlock riser be required it will be necessary to request
ship's personnel to temporarily close the ship deck riser while access |s
made to the other camlock fitting.

The Norfolk Naval Shipyard system that was Investigated conslsted of the
dry dock factlities, numbers 3, 4, and 8. Drydock 3 Is a typlcal gravity
type system as well as dry dock number 4 where sewer main is extended along
the interior walls of each dry dock and outfitted with ship to shore connec-
tions, clean outs, and vents,

Review of the as-bullt drawings of the gravity systems at all facilfities
reveals that full flow velocities are generally less than those stipulated
In the case of the Naval Station, velocitles along the
The DM-5
This slituation Is

In the DM=5 manual.
pler generally range in the neighborhood of 1.7 to 1.8 fps,
minimal requirement |s established at 2,5 feet per second.
not unlque to the Naval Station and also occurs in the gravity systems which
were studied at Little Creek and Portsmouth, The net result is the need for
increased [nspection for the settling of solids with the potential for block-
age as the system is used, Routine Inspections should be conducted by 1ift-
ing the manhole covers at each of the facillities and observing for these
characteristlics,

The sewage from shipboard Is transferedto existing pump statlions which

have wet wells and, tyﬁlcally, maln duty pump and stend-by pumps, to be

38
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operated when flows exceed the capability of the main pump. These stations
are routinely inspected on a dalily basis at the Naval Station and this pro-
cedure should be carried over to Portsmouth and Little Creek.

2.2 Pressure Systeam

Drydock 8 at the Portsmouth shipyard is fitted with a force maln pres-
surfzed by salt water directed through a flow rate controller, All ship to
shore connections are isolated by gate and check valves, Since slope is of
no conslderation In this type of system there should be no problems of solids

T bulldup and minimal freeze problems |f the saltwater 1ine Is activated
regularly. Care should be exercised, however, to control the volumes of
salt water Introduced ultimately to the municipal treatment plant.
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3. DESIGN EVALUATION

The method used to analyze the shore slde collection systems consisted
of obtaining the avallable as-built drawings of each of the systems, Sup-
plemental to reviewing these drawings, visits to each of the facllitias were
conducted and Included a walk-through of each system.

The drawings were used to determine the lengths of plpe installed, the
slope at which they were Installed, and the diameters of each section. These
values were then applled to the Manning formula nomograph to determine full
flow veloclitios and discharge rates.

3.1 Full Flow Velocity And Capaclty

At the Little Creek facility, velocities at full flow appeared to be less
than the DM=5 minimum requirement of 2.5 fps, A review of the accepted
design calculations showed that these designed velocities pertained to pipes
of larger dlameter. This results In the system full flow velocities belng
lower than required to prevent the settling of solids in the line when the
system |s In use,

The capacity of each pipe run is sufficlent to handle the volume
of sewage expected from the estimated berthing arrangement of each facility,
However, when applying DM-5 peak flow calculations to these berthing arrange-
ments it appears that the flow rate capabllity of these sewer systems does
not meet the peak flow requirement as calculated. This calculation Is based
on the maximum single pump rate capabllity of the largest ship at berth added
to the average flow rate expected from the remalning ships at berth, This
formula is deficient since experlence with CHT systems shows that pumping Is
Intermittent and does not produce outflow on a continuous basis, It Is un-

likely that al) pump systems on all ships at berth will be activated simul-
taneously or for a sufficient duration so the capaclty of the sewer systems
should not be exceeded,
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3.2 Berthing Limitatlions

Berthing arrangements at these facilities are decided on the basis of
power availability and personal preference. Since the volumetric capacity
of the sewer lines at each facillity s sufficient to handle large volumes of
sewage and sewage pumping I1s on an Intermittent basis only, these shore side
collection systems should be able to handle berthing arrangements based on
the above criteria. All pump stations are equipped with duty and standby
pumps which will aliow for maximum anticipated flows,

The wastewater production data presentsd in DM~5 estimates a per caplta
discharge rate at 60 gpd. Based on the ship side study presented previously
In this report, thlis number 1s lower than actual wastewater production., As
shown In Table 1 of Part | normal dally generation rates average 144 gpd
per man, This is more than two times the estimated value glven in DM-5., A
prime factor for these high rates in the ship activation study proved to be
the operation of high volume sources such as constant flush urinals and gar-
bage grinder eductors In continuous operation. To effectively match up
shore side capabilities to ship side production, it will be necessary to
determine more rellable estimates of thls generation rate. Also, in the
case of amphiblous craft it must be considered whether ship's complement at
pler side will include troops aboard.
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L, OPERATIONS AND MAINTENANCE

4 B i L

To Insure that the shore side collections system |s a 'dependable ut!l-
b : Ity, It is necessary to provide regular maintenance and service procedures,
f_ ! These activities must include a systematic program of cleaning, Inspection,
;. % and repalr that reducas breakdown to a minimum. The recommended policy to
? establish this preventive maintenance plan Is as follows:

3 ; 1. Execute a basic plan of routine maintenance,

2 2, Immediately Investigate all complaints and correct faulty
’ conditlons.

% 3. Continue routine inspection for any physical damage and perform
E necessary repairs,

1 i Personnel requlrements to accomplish an efficlient sewer malntenance

i ; program are avallable from the local public works department of each activi- o

i { ty. These Include supervisory personnel as well as malntenance and emergen- b
cy crews . The maintenance crews should also Include Individuals capable of
inspecting the system for damage and potentlal problems. Also, they should

| be fully equipped to perform routine cleaning assignments. More freguent

ﬁ ¢ attention should be given to those sewers known to be sources of trouble,

i

e e e

Emergency crews should be headed by a foreman capable of responding to

& emergency situations and should be equipped with the necessary equlpment
such as safety harnesses, blowers for artificlal ventlilation, and repair ]
materials such as pipe patches and pipe plugs. Also, safety considerations ?
require the use of rubber boots, gloves, and safety helmets (see Flgure 9), i f‘
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FIGURE 9, Maintenance Equlipment

k.1 Norma) Malntenance

Preventive sewer maintenance should include a systematic cleaning of the
entire system. Thls Includes the removal of blockages, and the planned in-
spection of known trouble areas. The frequency of such cleaning procedures
should be determined as operational experlence |s galned., More frequent
cleaning should be instituted where necessary. This Is Important to reduce
the blockages brought about by the lower veloclities of this system, Special
considarations for these facillities which promote more frequent cleaning

schedules are:

1. The sewer ls laid at a relatively flat grade,
2. The Intermittent flow of ships' waste,

3, The use of shipboard garbage grinders.
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Inspection of the sewer system Is easily performed by 1ifting a manhole
cover, looking into the manhole and establishing that there |s adequate flow.
This activity does not constitute an entire Inspection program, however it
can provide early warning .of problems and should supplement an overall pre-
ventive maintenance program,

Blockages most usually occur in the manholes. These can be caused by
grease, sand, buckets, sticks, rags, or breaks In the sewar |ine., Hydraullc
stoppages are often found In long sewer line runs Installed with flat grades.
Barriers to the Incoming sewer stream can cause the bulldup of grease, the
deposition of solids, and the eventual physical pluging of the line. When
a blockage !s reported, manholes should be inspected until the first dry
downstream manhole |s reached., |t can be assumed, then, that the blockage
ls between the flrst dry downstream manhole and the next manhole upstream.

It Is possible, then, to Insert a rod upstream from the dry manhole afford-
Ing the advantage of a clear manhole from which to work., Complete blockages
caused by sand, grease, or debris may ba opened and removed by flexible
stee! rods. Subsequently, hydraulically operated cleaning devices can be
used, Some activities, such as the Naval Shipyard, use contracted sewer
repalr and maintenance services,

4,2 Emerqency Procedures

Aside from normal inspection and maintaenance procedures, certain con-
ditions may arise whereby there Is a large instrusion of sea water Into the
system by & pipe break on a pier line which |s submerged, The emergency
procedures to be foilowed are documented In the Individual SQP's following
in the Appendix of this report. Basically, they consist of Installing pipe
plugs of different types and sizes or pipe patches for qulck and temporary
repairs, Those sections of plpe which are temporarily taken off the line
due to such failures may be bypassed by extending longer sections of 4 Inch
hose from the ship to the next downstream pler riser that is In operation,
An alternative to this is to simply lead the 4 Inch hose Into a working
downstream manhole. The pipe plugs shown in the Appendix consist of Inflat-
able ball plugs, iInflatable bag plugs, and the screw type disk plug, All
plugs are Inserted Into the sewer line through the manhole and tightened to
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seal the outer edges of the plug to the inner wall of the sewer pipe. Care
should be taken during this operation for the safety of the personne) enter-

. ; Ing the manhole, These safety procedufes are detailed in the individual
E ) SOP's In the Maintenance and Safety chapters.
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5.  CONCLUSIONS

_ The following are conclusions concerning the operation of pler sewers.
. These conclusions are the result of work with ship sewage systems using the
: pler sewers and working with shore side operating personnel. Although they

are the result of examining Norfolk area systems, they apply to most other
% Navy pler sewer installations,

1. The majority of pler plping sections and underground sewer malins
! have been installed with a relatively flat grade, In most cases,

as was mentioned previously, maximum capaclty full flow flow rates
' are less than 2 feet per second,

2, Pler piping evident at all facilitlies Is suspended below pler level
and |s exposed, This exposed plpe may tend to freeze in cold
weather conditlions and require additional maintenance,

3. NAVFAC Design Manual (DM-5) presents estimates of wastewater gen-
1 : eration which are lower than actual measurements recorded.

L, The peak flow equation given in DM=5 Is not reallstic to the extent
that It does not consider the intermittent pump cycling of CHT
systems on board ship, Attempting to match up the capacity of the
shore side 'lnes to the peak flow derived from this equation glves

s ) the result that the shore side lines are not capable, or at least

t .

'S minimally capable, of handling peak flow. However, experlence !.{i
- ' ..

shows that CHT pumping cycles occur Intermittently and for short ;

g

duration only, It is unrealistic to assume that all ships berthed
at a given set of piers will be cycling at exactly the same time, i
hence, the loads to the shore system will not approach the calcu- i

i WA

lated peak flows.
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5. At this time, plers are not Isolated by gate valves. This sltua-

’ tion does not preclude the effective maintenance of individual
: piers to be taken off line. This may be accomplished by installing
sultable plipe plugs to [solate these plers and will be more cost
effective than Installing individual gate valves at the terminus
! of each pier. Also, multiple collectors need not be isolated by
' check valves as efficient procedures by ship side personnel, namely

closing deck risers temporarily while shore side personnel must

access multiple pler risers, precludes the need for pler riser valves,

6. Standard acceptable sewer maintenanc-: an. sewer Inspactlon programs
as documented by the Water Pollution Control Federation are avail-
able and acceptable for implementation at Navy facillties, These
manuals, together with existing Navy Information, should form the
complete base on which to bulld adequate maintenance and Inspection
programs for the pler systems to complement other shore slde domes-
tic sewer maintenance programs,

7. At present, there is no standard delineation of responsibllities

for the shore side collection system from facllity to facility., In
some cases, the fire department is responsiblle for the measuring

of noxlous gases and gas-free testing while in other facllities
this activity Is performed by the local public works department,

8. Currently there is minimal transfer of materials and Information
among the three local facillities In Norfolk, This proves to be
relatively expensive in terms of duplicating efforts among the
three faclilitles.

: 9. The Increased use of garbage grinders 1[s going to change the

T

nature of ship generated wastewater, Updated information will be

N RO YOS

necessary when considering design criteria at other port facilities, i
i
|

Coae L wl T s

10, The critical point in the acceptance of and activation of the ship-
- side CHT systems Is the availabllity of shore side collection fa-

Y i cllities, Experience gained during the ship actlivation program

‘ I1fustrated the need to educate and motlvate shore side personnel
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to ready collection systems as soon as possible. In some instances

ships were prepared to offload only to find the shoreside system
Inactive,
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6, RECOMMENDAT IONS

1.

Due to the relatively flat grade Installation of most piping In all
three facilitlies, It will be necessary to implement inspection pro-
grams which should be performed by a regular Inspection branch of
the sewer maintenance divisions of each public works department or
center., Additionally, effective maintenance recording systems
should be implemented at the three facilities for these sewers,

A priority study to gather fleet wide estimates of wastewater pro-
duction rates should be considered. Thils study should incorporate
a systematic monitoring of wastewater production for a large number
of ships at pier slde, The data derived from such a study can be
used to determine more accurately the sewage treatment costs as
1981 approaches and the upgrade of Information avallable in NAVFAC
Design Manual (DM=5). The determinatlion of peak flow in DM=5, for
purposes of designing shore side collectlion systems, should mention
that CHT systems act on an intermittent and short duration basls,
This will provide a more realistic equastion for sewer design that
will Include more accurate dally volumes and maximum loading rates.

In order to provide regular determination and control of Individual
ship wastewater volumes, a simple and inexpensive sewage volume
meter should be found to measure flows from each dlscharge hose at
pler side, This will provide positive shore side control over
excesslve wastewater generation from shipboard operator error as
explained In Part | of this report.

Where possible equipment stockp!!ling, pier maintenance programs,
training, emergency repair teams, and hose malntenance should be

reglonally centralized to limit unnecessary dupllication of facili-
ties and personnel,
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5. All shore side collection manholes and plier risers should be num-
bered to facilitate quick Identification for maintenance and repair.
[ Operation and warning plaques should be mounted at each pler riser

as a wuide for Inexperlenced workers and shipboard personnel in an

emar gancy,

" fREFTE NP

e cem e et

6. All activities should be directed to consider shore side collection
as a priority goal to be met Immediately. There [s some concern
as to the status of the systems relative to the 1981 goal of com-
plete operation. This goal may be met only by establishing the
Importance of activating the systems to recelve ships' waste as
soon as possible as not to hinder shipboard system startup during
the critical next two years.

7. It Is also recommended that each activity establish good working
relationships with local municipal treatment plant offlicers., This
will serve to avold misunderstandings as problems occur from treat-
ing shipboard wastewater,

S
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APPENDIX A

STANDARD OPERATING PROCEDURES

b

FOR
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NAVAL AMPHIBIOUS BASE, LITTLE CREEK, NORFOLK, VA,

NORFOLK NAVAL STATION, NORFOLK, VA. ;i
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1. INTRODUCTION

This manual presents standardlzed operating guidelines for shore side
support of the ship wastewater collection system for Plers 56-59 and the Quay-
wall berths at the Naval Amphiblous Base, Little Creek, Virginia., The sewers
on the plers Join and draln Into a single pump statlon (Bldg., 3879). By con-
sidering these plers as a single system as described in this manual, the user
will be better able to understand thelr common operating procedures and char-
acteristics as well as their interaction during emergency slituations,

This manval Is Intended to provide guldance for operating the Little
Creek plers and to supplement NAVFAC manual MO-340 and exlsting Instructions

for local utility operating procedures,

1.1 Background

The Little Creak pler sewer system was Installed by the 1974 MILCON pro-
Ject to enable the Naval Amphiblous Base to comply with the Federal Water
Quality Act of 1972 as specified In DOD Directive 6050.4, Detaiis of the
Navy's compllance are glven In OPNAV Instruction 6240,3E for both the ship and
shore side responsibilities in ship wastewater collection and transfer,

The pler sewers are designed to collect shipboard generated wastewater
from naval vessels, Surface vessels and small craft elther collect and hold
wastewater with installed Collection Holding and Transfer (CHT) systems or, on
smaller vessels, with Marine Sanitation Devices (MSD), which provide some on-
board processing. The majority of vessels using the pier sewers on the east-
ern slde of Little Creek cove will have CHT systems, These systems will be
Installed on nearly all Navy surface vessels by April, 1981, Properly equip-
ped vessels are required to operate the!r systems prior to that date,

The operation of CHT systems with pler sewers has been wel!l documented
from fleld tests and extens!ve operating experience at other naval port com-
plexes., The procedures outlined In this manual are field-proven from this
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rapldly growing base of prior experience as the number of activities accept-
Ing shipboard wastewater quickly increases.

General operating guidance for ship to shore sewage transfer hose con-
nection, cleaning, and sanitat!ion are documented in NAVFAC manual M0-340.
Addltional Information and support |s avallable from NAVFACLANTDIV Environ-
mental Divislon and the Public Works Utllity Departments of other Naval

activities,
This manual briefly applies the recommendations In MO-340 specifically

to Little Creek and |8 organized into the following chapters:

2, FACILITIES AND EQUIPMENT DESCRIPTION., Discusses the general pur-
pose, layout, characteristics of ship generated wastewater, and
details of pler piping layout,

3. SHIP WASTEWATER CHARACTERISTICS., Presents Information on the
contents of ship generated waste.

L, SEWER CAPACITIES. Presents data for the expected loading capaclty
of the sewer system from maximum ship berthing arrangements.

5. SEWER PROCEDURES - NORMAL. Discusses the additlonal procedures
to be followed when connecting or disconnecting ships to these

pier sewers,

6. SEWER PROCEDURES = EMERGENCY. Presents the emergency proceduras
to be followed for specific emergency conditions and recommended
repalrs,

7. HEALTH AND SAFETY. Provides personnel health and safety pre-
cautions in working with sewage transfer equipment and its main-

tenance.

8. MAINTENANCE. Presents a dally and regular maintenance schedule

for the pler sewer system,
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2, FACILITIES AND EQUIPMENT DESCRIPTION

2,1 Gepera!

The collaction and transportation of ship generated wastewater to shore
side treatment facilitlias Involves several Interrelated systems and activ-
tles, These are:

SYSTEM ACTIVITY

a. The ship board sewage Collection,

Holding and Transfer (CHT) system, Ship
b. Ship to shore sewage transfer hose

and flttings. Ship/PWD
¢. Pler sewar Installations. PWD
d, Sewage pumping stations, PWD
e. Sewage treatment plants, HRSD

Figure 2-1 is a schematic of the ship to shore wastewater transfer
components. Wastewater Is collected and helu by thea ships' CHT system and
pumped ashore through sewage transfer hoses to the pler sewer. The wastewater
flows by gqravity from the plers to other larges: burled sewer 1ines which con=
nect other pler sewers. The sewage from all _i:rs in the system flows to a
single wet well and pump station., The pump station periodically pumps the
collected ship sewage through a pressurized force main to the HRSD
sewage treatment plant. The treated water Is then discharged into the recelv-
ing water at the plant's outfall,

*Hampton Roads Sanitatfon District
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2,2 Pler and Quay Sewers

The pler and quay sewer system identifled as piers 56, 57, 58, 59 and
Little Creek Quay consists of 6850 llineal feet of 8, 10, 15 and 18 Inch dia-
meter exposed ductile lron pipe and buried vitreous clay pipe, manufactured
according to specifications as detailed In NAVFAC Design Manual (DM-5). The
total full volume of the system including collectors, laterals, and main
sewer pipe |s approximately 45,000 gallons with individual section full capa-
city flowrates ranging from 404 gpm (collectors to manholes) to 1,751 gpm (pier
lateral to riser). Full capacity velocities of the larger 18 Inch diameter
sewer pipe sections leading to the pump station are 1.7 fps with maximum full
pipe flow velocities occurring in the pier lateral plping sectlons connecting
outboard risers to pler seswer |ines of 7.0 fps,

The system is of the gravity sewer type with a main line (2897 feat) in-
tersected at ten manholes along !ts route to the existing pump statlon
{Bldg. 3879). These intersectlions, located along 6th Street, occur between
pipe runs from 278 to 387 feet, sloped an average of 0.17%, Velocitles along
this main sewage 1ine average 1.8 fps, which Is below DM=5 minimum requirement
of 2.5 fps to minimlze sollds settlling,

Each pler has six ship to shore hose connectlon points, or pler risers,
connected to the pler }ines by lateral sections of plpe sloped and elbowed.

As the pler line nears the LST wall, it is offset for clearance purposes and
expansion/contraction compensated for by expansion joints. The total length
of 10 inch diameter pler 1ine (422 ft.) Is Installed with & slope of 0,4%
producing 8 full flow velocity of 1.9 fps, below the DM=5 minimum. A1l
lateral piping is sloped to produce full pipe flow veloclties approaching
7.0 fps.

The Quaywal!l 1s outfitted with two separate collectlion pipe runi. The
east-west section has elght pler risers and the dogleg section has four. The
east=west quay berth area collectlion run consists of two primary sections
east and west of the connecting llire to Manhole One (MH 1), The west sectlon
Is 867 feet with a slope of .33% producing a full flow velocity of 1.9 fps
(below DM=5). The east section Is 264 feet with 3.2 fps full flow velocity.
The quay berth area referred to asthe'dogled'also |s separated by a collection
plpe to MH 2, The southwest section Is 4B feet with 3.9 fps. The capacities
of all three quay berth areas is 5397 gals. (not Including the collection lines

2-3
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to MH | or MH 2).
Ship to pler connection is made with camlock fittings accessible through

the new hose coupler manholes, This fitting is a vertical & inch female
coupler which Is extended above pler level by 4 Inch elbow adapters. When
these are In place, the working helght for hose connection Is approximately

15 inches above pier level which prevents hose kinking and accidental spiilage.
A1} couplier manholes are stamped ''SEWAGE' on top and are hinged for access to
the below deck 4 inch female camlock fitting,

: ; Figures 2-2 through 2-5 depict the sewer layout and selected details of

3 f the system and Table 2-1 detalls the specifics of pipe size, capacity and

i : veloclty,
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TO PUMPING STATION
-

MANHOLE

LST RAMP

i

PIER RISERS

EAST BERTH

L

SEWER 10" DIP

b Tk o s S s s g e

WEST BERTH

Pler Sewer Layout

FIGURE 2-4,
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2.3 Pump Station

The existing station (Bldg. 3879) is east of the pler structures near
Hellcopter Road (see Figure 2-6). It consists of a wet well room, wet well,;3
suction pipes, pump room, generator and motor room., The pump statlon due to
its central location between the Little Creek plars and HRSD plant can also

P e T R

serve as a sampling polnt and Intermittent and Industrial waste removal sta-

PR W

T i tion. Colncident to recelving pler side sewage, the pump station also col-
lects sewage from bulldings and other shore side structures through an exist-
ing 18 Inch diameter sewer.

The wet well Is accessed through a manhole cover and steel ladder ex-
tending approximately 17 feet down Into the wet well and terminating adjacent
A to the 30 Inch diameter inlet about four feet above the floor of the well,

: There are three pump suction Intakes, with minimum suction levels at flve and
six Inches above the floor,

e
Br g e

X | The pumps are of the stand-up centrifugal type with the following capa-
{ clties: ‘

HA e e S R
i

a. Pump #1 - 6" x B" 770 gpm @ 35.5 ft. T.D.H, passing 4 in. sollds,

i b. Pump #2 - 6" x B'' 1050 gpm @ 27,0 ft. T.D.H. passing 4 In, sollds. P
c. Pump #3 - 8" x 10" 1350 gpm ©39.0 ft. T.D.H. passing 4 in, solids,

The motors for pumps | and 2 are 15 H.P. @ 860 R.P.M., while pump 3 Is .
operated by a 20 H,P, @ 860 R.P.M, motor, The pumps are operated by mechani- '
cal float actuators located In an B Inch float cage along the interior wall Ly
of the wet well, The preset control liquld levels for each pump are:

T e T T N T

é ; Leve! above floor level (ft)

¢ §

; : Pump ON OFF
E ] 1 6.8 3.8
3 % 2 7.3 4.3
Pl 3 (backup for 6.8 3.8
] ' pump #1)

A 3

: 2-11
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The sewage flow from both pler and shore=side sewer lines joln at MH-9
approximately 33 feet north of the pump station, see Figure 2-2. Combined
flow enters the wet well via the 30 inch diameter cast iron influent pipe.

The wet well room |s fitted with an 8 Inch cast Iron vent plpe. The
pump room has 1 1/2 Inch vent pipes installed on each of the pumps and outlet
to the wet well side., All pumps are mounted on concrete pedestals and equip-
ped with outlet check and gate valves, |n addition , a sump pump Is situated
below floor level and equipped with a | 1/2 tnch outlet plpe discharging into
the adjacent wet well, Dlischarge from the three sewage pumps |s conveyed
through an 8 Inch magnetic flowmeter and then Into a 10 inch force main and
subsequently to a 16 Inch line joining the exlsting above ground cast Iron
force main located on the east side of Hellcopter Road., The actual pumpling
head 1s approximately 22 feet, Access for sarvice and malntenance on the
puinps, plping and valves is by way of a stalrway leading ffom the ground
level motor room to the pump room below,

2.4 Hose Cleaning and Storage Building

The ;tructure ls located north of the quay berthing areas adjacent to
6th Street, see Figure 2-7. The facllity has provisions for hand!ing hose
washdown and rack storage. It Is placed so as not to Impede trafflc on plers
and quays, and provides the advantage of a centrally located service and
storage station. The bullding is outfitted with two hose washtables and a
double tler storage rack for 34 coils of collapsible sewage hose, For wash-
down purposes, main supply steam and fresh water outlets are avalilable., A
sloped concentration trench serves to collect washtable runoff and discharges
through a 6 inch cast iron soll plpe joined to a buried clay pipe which leads
to an existing storm sewer., Personnel lockers, showers, laundry facilities
and tollets are avallable along with office space,

L
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2,5 List Of Pertinent Plan Drawlngs

The following drawings detail key points of the pler slide collection
system and are itemized here for future reference:

y
; 3 TABLE 2-2 PERTINENT PLAN DRAWINGS
1 E DESCRIPT ION EFD DWG. NO, NAVFAC DWG, NO.
é % Location map, vicinity map and
: 3 general plan 114529 4014528
§ ' Wastewater collection system,
1 % plan and proflle 114530 Lo14530
% ? Wastewater collection system
c ' plan and profile 114531 4014531
D i Wastewater collection system,
! : plan and profile 114532 4014532
: R Plers and quay wall detalls, 114533 LO14533
3 : Pler detalls 114534 4014534
3 Miscellaneous detalls 114535 4014535
3 Miscellaneous detalls 114536 4014536
F Hose sanitatlon and storage ;
- bullding 114537 4014537 i
? ; Location maps, index, and !
: i symbols 1306108 81208 X
A ! Plans and proflles Helicopter |
: .: Road 1306211 81211 :
r Plans and proflles 6th Streat 1306212 81212 é
Pump Statlon Hellcopter Road .
et 6th Street 1306216 Bl216 :
-, {
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3. SHIP WASTEWATER CHARACTERISTICS

Flushing water for shipboard sanitary systems Is provided by the salt
water flremaln supply. As a result, the primary difference in ship verses
domest i< sewage characteristics is the chloride level. Generally, studies
have shown that ship generated wastewater settles well and can be treated by
normal biologlical treatment processes, Table 3-1 presents the characterls-
tics of ship sewage from NAVFAC Design Manual DM-5. Also Included are the
resu“ts of wastewater tests on USS Portland (LSD-37) while at the quay wall
berth.

Most of the ships' CHT systems have garbage grinder discharges Into the
collection systems., These tend to Increase the suspended sotids, BOD, grit,
primary sludge and scum,

The monitoring of volumes of ship generated waste have shown that in
actual prsctice the dally volume may be several times greater than the de-
sign standard of 60 gallons per man per day, These high flows are generally
the result of a constantly flushing salt water source into the CHT system.
Usually the ship Is unaware of this flushing., Even with this greater volume,
the fresh water dilution of Little Creek Cove should keep the chlorides below
11,000 mg/1.

3-1




n 00y "J o0z 3 aod
-- 00£ ‘1 Sp110g DpaAlOsSEq 43410
- 00Z°9 wn 1pos
-- 005°1 sajeyd|ns
26T 000°11 saptioly)
-- 000°0Z Sp1|0S paAjossiQ {el0]
191 069 sp110S papuadsng (elo1
abeaoaae | sbw
(££-as7) 1 /buw
GNV'1LY¥0d S-Ha J11S1YI1IVHVHD
SILISIYILIVEVHI HILVAILISVA dIHS
1-€ 38vi
S A

e b AR T . R TS




PRI R T

L,  SEWER CAPACITIES .

The primary limitation to berthing arrangements at these NAB, Little
Creek plers 1s the availablility of shore power for shipboard requirements. i
Also, the berthing areas 59-E and 59-W are solely dedicated to Navy Diving
School operatlions. This leaves the following active areas:

Fliniig i L

LOCATION NO. SHIPS (LPD, LSD, LST)

Quay Wall-west

hiias b e AR L i 8 o il B b s 5

: Quay Wall-east
3 Dogleg

Pler 56

Pier 57%

Pler 58

—t e b et ek b

%Power limitations preciude berthing two ships at each pler (east/west).

L,Y Ship Sewage Production

The largest ships, In terms of sewage production, which are berthed at »
Little Creek, are LPD's, LSD's, and LST's., Table 4-1 presents a comparison 3
of DM-5 ship sewage generation estimates and field data taken from ships ?
4 berthed at NAB. The DM-5 uses a 60 gallun per capite day estimate,

] Recent fleld date has shown the dally rate to be closer to 14l gallons per
caplita day, The fleld data shown In table 4-1 does not Include troops

Ll Rt Tl el Ly

aboard the ships. i

L,2 Expected Total Ship Loads

The pier sewer loading flow rates are based on a maximum berthing situ-
ation shown above. Table 4-2 estimates the sewer loading rates from maximum
berthing of 2 LPD's and 4 LSD's nsing date calculated without troop complements.

y -
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The peak flow rate Is a function of the maximum pump dlscharge rate and the
average 24 hour rate for the muitiple berthings of ships. For single ships,
according to DM-5, peak flow rates are a functlon of the design discharge
pump flow rates. What must be remembered about peak flow rate is that it
occurs for a relatively short duration of 3 to 5 minutes. During thls pump-
Ing cycle of about 40O gallons per ship, the sewer piping would have to flil
up before the system would exceed Its full plpe flow capacities. Table 4-2
shows that the shore side sewer system |s capable of handling the average
24 hour flow rates but some sectlions may become pressurized during extreme
peak flows for very short durations. It is unlikely that a1l peak flows
will ocecur simulataneously, and field testing has shown that the peak flow
rate from an individual ship Is significantly reduced by discharge through

the collapsible sewage hose,
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5. SEWER PROCEDURES - NORMAL

5.1 Connecting Ships

The NAVFAC ship to shore hose handling MO~340 provides detalled tasks
for ship to shore sewage connections for a variety of ships and clrcumstances,
The followlng provides additional guldance for making connectlons to the
Little Creek plers.

The first step In making a successful ship to sewer hookup Is knowling
the requirements of the ship for shore side supplied sewage transfer hose and
fittings. A log book describing the requlrements and pier use hi-tory for
each ship should be developed and maintalned as more and more ships begin
using pler sewers. This log provides a ready reference to the hose handling
crew to provide the proper length of sewage transfer hose and fittings for
each ship request, A recommended format !s shown in Figure 5=1,

The shore slide hose handling crew requires at least two men, It is the
responsibility of the shore side crew to meet wlith the ship CHT Officer to
insure that his men are avallable and understand how to make the ship connec-
tlons, At least three men are required aboard ship for this task, The ship
hose handling crew are not expected tc handle sewage equipment on the pier,

Safety, health and clothing requlrement for sewage hose handling are
detailed in Section 7 of this manual.

a. Sufficient hose lengths are laid out on the pler and connected with
the female hose end tied to a heaving line for passing to the ship.
The female end should be plugged at this time. This brass plug Is

recovered from the ship before the shore hose handling crew departs.

The pler sewer

risers are located under hinged cast Ilron covers in
the pler deck. The pier sewer is a continuous gravlty system, The
characteristic of gravity sewer systems is that collectlon piping
does not run full and is, therefore, not pressurized. As a result,

5-1
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SHIP:

SHIP LOG SHEET

DISCHARGE RISERS /SIDE:
HOSE SIZE:
EXPECTED GPD:

DIRECT HOSE FLUSHING AVAILABLE: YES NO
CO TOT.
COMNECT | gerTH | FIRER | | ERasn | hare o ngégﬁm REMARKS

FIGURE 5=1. Log Sheet
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the sewer riser flttings do not require valves and are secured
only by the 4 inch camlock brass plug. Pumping tests on the quay-
wall system have shown that these piler rlisers are not pressurized
during ship pumping. However, venting does occur through open
risers and the operator may notice ''breathing'' from the open
piping.

Because the pier riser fitting Is set below the pler deck level, it
I's necessary to connect a 90 degree adapter fltting to the pler
riser. This four Inch camlock adapter fitting rises 15 Inches
above the deck surface to connect with the ship sewage transfer
hose to prevent kinking of the hose., A photo of this sewer connec-
tion is shown In Figure 5-2,

To minimlze chances of an acclidental sewage spil), the shore crew
must insure that the hose connection to the pler sewer riser s
completed prior to the ship deck riser connection. Because the
pler sewer cover does not lay flat on the pier decking, the hose
connection |s possible only from one direction. |In most cases the
adapter riser should be turned so that the connection [s parallel
to the length of the pler. By connecting the hose In this way the
chances of hose kinking are reduced. Because of the problem with
the pler riser cover It may be necessary to go to the next avail-
able riser using additional lengths of sewage transfer hose.

The open cover to the pler riser provides an unguarded opening
through the pler decking. A safety barricade should be placed
over this opening to clear the riser adapter., See Figure 5-3,

The last task for the shore side hose handling crew is to arrange
the hose along the pler to minimize hose kinking, contact with
steam |ines, and away from the vehicle traffic arecas, The hose
should be examined for leaks as the ship begins pumping. |If gas-
kets or hose sectlons then requlre replacement, procedures for hose
flushing and draining as described In the following section should
be followed before making repalrs,
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g. The pier riser adapter is secured to the camlock flitting by two
metal tangs which secure the camlock ears. The vibratlion of this
fitting and hose couplings during ship pumplng can cause the lock-
ing ears to come loose, A safety band tlied through the camlock

rings prevents this,

' FIGURE 5-2. Risar Adapter
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5.2 Disconnecting Ships

, Detalled procedures for disconnecting sewage transfer hose from ships
i : and other vessels |s described in NAVFAC MO-340, Chapter 8,

a. The shore side hose handling crew should check with the shipboard
personnel to insure that dlsconnecting procedurss are understood
and coordinated., At this time plugs for the four Inch camlock
hose should he provided to the shipboard crew. These will help
prevent splills as the hose is lowered.

e - YRR T
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b. Ships have been Instructed to flush the sewage transfer hose with
; salt water from the firemaln connection Installed In their CHT
; ' dlscharge piping. Thls flushing of the hose for 10 minutes Is all

) that Is usually requlred to ¢lean sewage transfer hose, The shore
crew should check with the ship to be sure that this flushing has
been accomplished. Some ships are unable to provide direct salt
water flushing. The shore side crews should be aware If the ship
Is unable to provide properly flushed hose, All ships soon will be
fitted with this direct salt water flushing capablilty. i

Eas o SR

¢. After flushing, the ship disconnects from thelr deck riser and
drains the hose by allowing It to vent through the open fitting.
At this time the shore crew should ralse the low spots of the hose

] to allow It to drain into the sewer, Only after all draining is

accomplished |s the hose plug installed on the open hose,

d. The hose is disconnected from the pler riser only after It has been

lowered to the pler, Hose, caps and plugs should be removed befare
i the hose |s coiled and placed in storage. This will allow the hose
to vent while on the rack,

e. The pier riser adapter |s removed whenever the sewage hose is dis-
connected and the sewer riser plugged when not In use,

; While the hoses and fittings are lald on the pier, the hose han-
dlers should inspect all flttings and hoses for damage and separate
Lo, them for maintenance. Properly flushed sewage hose can be

E=6 .@
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immediately used for other ship connectlons without further clean~

ing or maintenance.

5.3 Small Craft

Pler sewerslwlll accept sawage from small craft and Sewage SWOB barges.
At this time there has been little experience with proceduras for thess craft,
They will be developed and inciuded In NAVFAC MO-3L0.

5.4 Sewage Transfer Hose

There are several types of sewage transfer hose avallable for large
ships, submarines and small craft. Large ships with CHT systems use standard
L inch camlock fittings on 4 inch hoses. Submarines use a 2 1/2 sewage hose
with camlock fittings and small craft use ! 1/2 inch camlock fittings and
hose. Only sewage transfer hose has the camlock fitting which prevents its
use In other utllity services, The hose |s clearly marked ''SEWAGE',

Sewage transfer hose comes In two designs. Originally all facilities
were outflitted with the 4 Inch collapsible hose (50 foot-=130 1bs. MIL=-H=
20176). A rigld wall, wire reinforced gravity transfer hose s presently
available (MIL-H=20176D). Flve years of continuous service 1ife for these
hoses should be expected.

The collapsible hose 1s suitable for all sewage transfer operatlions.
However, the operator wlll note that it kinks easily and can shut off the
flow from the ship. Additional care must be taken to prevent hose kinking,
particularily with rise and fall of the tide. Additional 90-degree elbows,
temporary hose saddles, and tle-offs may be necessary. Shlp hose connections
should be regularly Inspected by utility crews to insure that kinking has not
occurred.

As ships are pumpling sewage, the collapsible hoses will pulse, This
pulsing can quickly cause chafing of the hose and severe damage without
proper precautions. This |s particularly severe where the hose passes over

sharp concrete pler curbing.

5-7
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6, SEWER PROCEDURES - EMERGENCY

As the pler sewer systems become a regular part of ship provided utility
services, these pler sewers must be kept operating with a minimum of service
disruption In the svent of system fallure. This section provides some guld=
ance as to the problems that may be encountered in repairing the pier sewer
system and some methods to restore pler sewer service as guickly as possible
with a minimum of disruption to shipboard operation.

6.1 Sewer Line Break

The pler sewer systems are Interconnected to a common sewer main and
11ft station, This iInterdependence complicates the effect of a sewer line
break or major leak throughout the entire system, Pler sewer breaks have
occurred on similar pier sewer systems., Emergency repalr procedures should
be well understood and rehearsed before they become necessary. It should be
noted that most of the pler sewer piping Is submerged at high water. Thus
the greater cause of concern Is the uncontrolled entry of sea water Into the
pler sewer system to the pumpling station., To comply with discharge permit
regulations, the gravity overflow bypass at the pumping station and a slulce
gate valve were removed. As a result it Is difflcult to lsolate the pumping
station in the event of a major sewer 1ine break.

Pier sewer breaks may occur for the following reasons:

1. The underpler sewer is hung close to the pler fender pliing and
can be damaged from docking Impacts,

2, Fender camels can become wedged undear the pler sewer piping and
crack the plping as they rise with the Incoming tlde,

3, Gradual saltwater corrosion can weaken sewer ploe flanges and
expansion Jolints,
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4, Seasonal ground settling can cause buried pipeline cracks, result-
ing in infiltration of ground water. These cracks would not usually

result in massive sea water 'ntrusion but should be identified and
repalired to limit unnecessary treatment plant processing of ground

water,

If a major break occurs In the pler system it will be necessary to
physically isolate that pler sewer from the rest of the system. A pier
sewer |ine can be most sasily [solated with the use of a sewer plug., Typlcal
sewer plugs are shown In the photos. Figure é-1 Is an air Inflatable bladder
type plug, Flgure 6-2 Is a mechanical screw expandabla plug., Flgure 6-3 is
an alr inflatable rubber plug,

The most common pler sewer plug required will be the 10 Inch plug for
the ductile iron pipe connected to the manhole from the pier sewars, It may
be necessary to delay the use of the sewer plug untli]l a suitable tide lavel
occurs. Fligure 6~4 shows various tide levels with respact to pler plping
and the deepest manhcle,

The following sequences should be followed by Public Works Department
utiltty division In dealing with a major break:

1. Upon notlification of discovery of a pler sewer break the ship up
line of the break should be notl|fled to secure sewage pumping., At
the same time, Port Operations should be notifled to provide sewage
SWOB barges (If avallable) for the ship or alternative pler berths.

2. Notlfy HRSD of increased saltwater content of wastewater, This
will give them opportunity to divert some of the waste and provide
additional holding and mixing time,

3. ldentify appropriate manhole for sewer plug., Prepare the necessary
equipment for manhole entry and notlfy Flire Department to provide

a2 gas-free Inspection of the manhole,

4, Determine appropriate tide level and time from Port Operations when
sewer pipe may be accessible from the manhole,

5. Install sewer plug,
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FIGURE 6-1. Alr Inflatable Bladder Plug {
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FIGURE 6-2. Mechanlical Screw Expandable Plug '
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FIGURE 6-3. Alr Inflatable Rubber Plug
»
! |
o FIGURE 6-5. Mechanical Pipe Patch y
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6. Not1fy HRSD of reduced saltwater content in wastewater,

After initlial emergency plugging it may be possible to take some correc-
tive action to provide a temporary fix for the broken pler piping., Small
leaks and breaks may be repalred by use of a mechanlical plpe patch as shown
in Flgure 6-5.

The repair of broken pler sewer piping should be treated as an emergency
and contracted accordingly. Sources of repair plpe and contractors with
sultable equipment should be ldentified beforehand.

Sections of pler piping may be usable |f the Isolatlon plug Is Installed
at the site of the pipe break. This will allow at least a portion of the
pipe sewer to be used and additonal sewage transfer hose can be provided to
the ship so It may pump to the nearest avallable sewer rlser,

It is possible to run additional hose lengths from the ship to the near-
est avallable manhole. The ship pump out time will be increased only slight-
ly.

Waterfront operations must be kept Informed of pler sewer repalr condi-
tions so that they may provide alternatlive berthing arrangements. Ships
equipped with sewage transfer systems wlll be required to berth at plers with

collection capability.

6.2 Industrial Waste Intrusion

Pier sewer systems have been used as a convenient but Improper way to
dispose of a varlety of Industrial waste from ships. These have Included oll
wastes, paint and paint thinners, boller cleaning compounds and a variety of
shipbcard hazardous materials., These wastes are usually first notliced in the
sewage wet well and can be traced via the pler sewer line to the suspected
source, |f Intrusion Is noted, action to remove the matertal must be taken.
HRSD should be immediately notified so that they can monitor their Influent
and teke actlion to protect thelr treatment process. PWD has two pump trucks
aval lable equlpped with suction hose pumps and a storage capacity that can
be dispatched to the sewer wet well, |f evidence of hazardous material
exists In the sewers they must be flushed by fire hose while collecting the
material at the sanitary wet well through the access manhole,
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Industrial waste material and flammable liquids enter the pler sewer
piping only through the pler riser connections or directly into the manholes.
Material spllls Into open areas that reach storm drains will not reach the
pler sewer system, In most cases these drains discharge into the harbor,

In the event of flammable material entering the sewer system, the NAB
Fire Department can be riot!fled and requested to inject aqueous fllm=-forming
foam (AFFF) into the pler sewer piping, manholes or sanitary wet wells as
necessary, AFFF |s a tox!c material and its use should be regulated to pre-
vent damage to the systems at the HRSD plant. Also, ships which are required
to regularly test AFFF mixtures should be directed to alternative disposal
methods,

6.3 Electric Power Fallures

The pump station (Bullding 3879) Is equipped with a 75 KW emergency gen-
erator that |s automatically activated as a result of base power fallures,
This emergency power will provide sufficient pump power for the requlirements
of the pump station.

It Is a usual practice of ships berthed at Little Creek to use shore
supplied power. In the event of shore side power fallure the ships will
change to onboard emergency generators to provide partlal ship power, It Is
the usual practice, however, that sufficlient power Is not made available to
ship sewage transfer systems (CHT). Therefore, ships will not be usually
pumping to thepler sewer system in the avent of shore side power fallures,

If the pump station emergency power fails, ships connected to the system
should be requested to divert their systems or begin holding until the power
fallure problem has been corrected.

6.4 Sewage Spill Procedures

Sewage spills on open areas of piers most frequently occur from sewage
hose failure, Improper hose connectlon procedures or vehicle damage to the
pler rigser fittings., The first concern in responding to a sewage splll lIs
to keep personnel away from the area. Stop the source of the splll and
flush down the area as quickly as possible, More detailed procedures are
discussed In the following health and safety section,
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6.5 Emergency Notiflcations

Any of the above emergency slituations require the notification of the

i ; following:

l: .

g 1. Port Operations Duty Qfflice Tele: =779
E 2, PWD Duty Officer -7238
3 3, Hampton Roads Sanitatlion District

3 (HRSD) Chesapeake=Ellizabeth Plant LeL-6448

2

S

P

A

T 5
g
3
4
2




T AT TR T

7. HEALTH AND SAFETY

The operation and maintenance of ship to shore sewage transfer systems
: Is no more hazardous than any waterfront operation. The safety and health
d : precautions for this work are mostly a common sense approach., Historlically,
workers in the malntenance of sewer systems and the operation of treatment
plants have enjoyed an excellent health and safety record. Workers with the
ship to shore sewage transfer system should be aware of the following health

and safety precautions,

7.1 Health Precautions

g 2tad

Clothing, The following list of clothing Is that suggested for

most routine operation and maintenance procedures, Clothing .
should be washed frequently and a spare set of work clothes or h
coveralls avallable In & locker to provide a fresh changs of

clothing If necessary. No special segregation of this clothing |s
; necessary for washing and can be washed with regular home laundry
loads or In the machines avallable at the hose cleaning facillty.

Hardhat. An approved safety hardhat is required for all work

AT

PR

plerside.

f Work clothes. Regular work clothes or coveralls are all that é
X ' 1s reqilred for extarlor clothing and working with sewage {
transfer hose, Coveralls and waterproof aprons are recommend- 1 .

ed when cleaning hoses or working with wet equipment, b

Rubber gloves., A short pair of heavy duty rubber gloves s to
be worn while handling sewage hose and equipment,

Work shoes. Steel-toed work shoes must be worn at all times
while handling sewage transfar hose and fittings and perform-
Ing maintenance tasks, Steel~toed rubber boots should be worn

7-1 l ‘
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while making hose disconnects or when In wet sewage environ-

ments. (wet wells, manholes or sewage splils),

Washing up The most important health precaution to regularly

follow Is remembering to wash hands and face after handling sewage
equipment prlor to eating, smoking, or drinking. Thls must become
a regular habit of all sewage transfer workers, Hand washing and

shower facilities are avallable in the hose cleaning bullding,

Health records The base dispensary should bs requeste? to mark

the health records of personnel working with sewage transfer equip-
ment with the following notice: ''Occasional Contact With Sewage''.

Shot records BUMED has recommended that the normal serles of
Inoculations be maintained for all personnel working with sewage
equipment, These are tetanus, typhold, and polla. These Inocula=-
tions, [f kept up to date, should provide a sufficient level of
protection to the worker, Workers should be particularly careful
with open cuts to keep them clean and dry to prevent infectlon. The
dispensary should be visited for treatment for any Infections, sew-
age in the eyes, or any abnorma) health condition that may occur.

Potable water connections Personnel working wlth sewage transfer

equipment must not then also make potable water connections., |If it
Is necessary to connect to a water hydrant to hose down an area
from a sewage spill, a different man should be called In to make
this connection and handle the fresh water hose.

Safety Precautions

Pier operations The shore crew for sewage transfer hose cunnec-

tions and dlsconnection procedures requires at least two men. The
colled hose lengths welgh approximately 150 pounds with the brass
fittings attached. It Is therefore necessary to Insure that at
least two men 11ft the heavy colls on and off the truck. Hardhats
are necessary while on the plers particularly when the hose Is
raised and lowered to the ship, The sewage transfer hose |s

7-2
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impossible to 11ft unless properly drained prior to disconnect., A
safety barricade must be placed over the pier riser opening while a
sewage hose |s connected (see Figure 5-3). Additional hose handling
precautions are discussed in MO-340,

Manhole and wet well entry. The following equipment !s necessary

for safe entry Into a sewer manhole or sanitary wet well,

1, Safety barricade,
. Safety harness and 1!fellnes,

. Ladder,

2
3
L, Explosion proof 1ighting.
5. Manhole lifter,

6

. Portable ventilating blower,

7. Gas detecting equipment,

The Instructions for entering a sanitary (sewage) wet well are contained
in Publie Works Department Instruction 5100.2, This instruction requires a
gas freue permit issued by the base Fire Department prior to entering a man-
hole or sanitary wet well, Figure 7-1 shows the equlpment necessary for man-
hole entry.

Figure 7-2 shows the use of a gasollne powered portable blower for ven-
tilation prior to entering the manhole,

Figure 7-3 shows three types of gas sampling meters, An explosive
atmosphere meter and a SO2 meter are shown, The base Fire Department uses a
combination explusion and oxygen deficliency meter shown on the left.

At least two men are necessary to handle the safety line for the man
entering the manhole as shown In Fligure 7-4, A full-body safety harness Is
necessary and {s maintained by the Public Works Department safety locker,

The ladder rungs Installed In manholes are particularly subject to cor-
roslon because of the corrosive atmosphere of the saltwater sewage In these
sewer systems, These ladder rungs should be Inspected for deterloration and
tested with a hammer., |f necessary, the manhole should be entered by a
supplemental portable ladder if there |s any questlon,
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FIGURE 7-1. Manhole Entry Equipment
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) FIGURE 7-2. Gasolline Powered Portable Blower
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The presence of explosive and toxic gasses and an oxygen deficient atmo-
sphere in manholes should be of constant concern to sewer maintenance workers.
These gasses cannot be detected by smell and must be regularly tested by the
proper sampling meter, |f there is any doubt on the condition of the atmo-
sphere within a confined manhole, force ventllation should be provided.

7.3 Sewage Splill Clean Up

Sewage spllls are most |lkely to occur around the pier sewer connection
riser and immediate pler deck area. These are usually the result of Insuffl-
clent hose dralinage prior to disconnect, leaklng hose gaskets, hose rupture
or a ship pumping through a disconnected sewage hose. The baslc procedure Is
to flush the area clean. The following procedures should be used and adapted
for various sizes of sewage spills,

-~Secure source of spill,
-=Close of f area to unnecessary traffic and personnel,
--Flush area with fire hose - salt water from ship hose Is preferred.

--Use disinfectant or detergent to cut odor or grease |f needed.
(Use a dry phenollc compound or any stock detergent)

-=Flush area again,

-=-0pen area to regular activity.

The disinfectant recommended in MO-340 is a disinfectant, germicidal,
fungicidal concentrate (phenolic dry type) stock number 6040-00-753-4797.
HTH chloride !s not recommended for use around plers or when it may come In
contact with grease or oll,
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8.  MAINTENANCE

: The maintenance of pler sewer systems will become part of the regular
. - sewerage system maintenance on the base, The design and installation of the
pier sewer system Is simllar to that of domestic sewers, However, there are

B P g

some differences and precautions to be noted in the maintanance of this
system. The following sections highlight particular problems with pler sewer

maintenance,

8.1 Regular Maintenance

The increased chloride level of ship generated waste will aggravate the
effects of corrosion on the pler sewer system, More rapld deterioration will
occur In the cast iron pipe sections, mechanical joints and manhole ladders,

TP A R

i Regular dally Inspections of pler sewer system is important to insure o
: continued trouble-free operation. The following dally Inspections should be
made:

g a. Sewage transfer hoses from ships pumping into the pler sewers
should be inspected for tight camlock connections, leaks around

¥ gaskets and flttings, kinks in the collapsible hose, excessive

welght from cea .enary bends and contact with hot steam lines and

& : hose chafing.

e
o

While ships are pumping into pler sewers, whenever possible visual

inspection of the exposed under pier collection lines should be
made to observe any damage or leaking. This inspection is best
accomplished at low tide when all the under pier piping will be

exposed.

c. The pumping statlon wet well should be examined for evidence of oll

or excesslve grease buildup, I|f oll or chemicals are present,pler

.

i | sewer manholes should be examined to see if the source of the

8-1
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pollutant can be isolated.

Less frequent inspections should be made at least weekly or as they
occur in the following areas,

a. When no ships are using the pier system a manhole should be opened
and any sewer flow should be observed to determine the rate of
Infiltration. This would be best accomplished during high tide at
maximum submergence of the pler piping.

b. As damage to pler fendsr pl)ling occurs the under sewer pliping
should be Iinspected for damage and evidence of leaking.

8.2 Reguiar Sewer Maintenance

The majority of the east side pler system has full pipe flow veloclities
less than the design standard in OM-5 of 2.5 feet per second. Table 2-1
lists the velocities for each section of sewer pipe., It should be noted that
most of the pier system has velocities In the range of 1.5 feet per second.
As a result, these portions of the sewer system may quickly accumulate solids
buildup as the low flow rates allow the sewage to settle in the pipes. As
he frequency of pier sewer use Increases, at least quarterly inspections of
these sections of the sewer system will be necessary to determine the rate
of sludge bulldup, Inspections of manholes should Include observatlion of
excessive oil, the amount of sewer gas, infiltration and pipe blockage, As
sewer solids bulldup occurs line flushing and cleaning wl1l be required.

Extreme care should be taken during excessive cold weather periods which
may cause line blockage from ice formation. |t Is the nature of CHT opera-
tion that the pler sewer Is regularly dosed with about 300 gallons of sewage
from one pump flring, Thls dosing will occur very infrequently, partlcularly
during the coldest hours In the early morning. The flow from the ship Is not
constant and this intermittent loading may facllitate rapld lce bulldup In
the saver lines. Until sufficient experience with cold weather operations Is
gained, extreme care should be taken when the system Is used in cold weather,

The plier piping should be Inspected yearly for damage and the conditlion
of exterior coating. Pler risers along with camlock fittings, gaskets, plugs

8-2




and riser manhole covers should be inspected and maintained as necessary.
Working camlock gaskets in the pier risers and hose require replacement about
3 = yearly to maintain tight leak-free connectlons.

- 8.3 Hose Malntenance

] : Regular maintenance procedures for sewer transfer hose are outlined In

g : MO-340, Normal flushing of sewage hose with ship saltwater flushing connec-

_ tions wlll provide sufficlent cleaning of the sewage hose prior to disconnect,
? ' The most [mportant maintenance function to be performed on the hose is rou-

. tine Inspection prior to hose storage. Hose with evidence of leaks or ex-
cessive abrasion should be removed from service and the bad section cut out
by shortening the hose length, if possible, For hose In continuous service
MO-3L40 recommends a hydrostatic pressure test to 100 psl at least every 90

days.

TR G L
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1. INTRODUCTION

This manual presents standardized operating guldelines for shoreside
support of the ship wastewater collection system for piers 20-23, Destroyer
and Submarine Plers, at the Norfolk Naval Station , Norfolk, Virginlia, The
sewers on the plers Joln and drain Into a single pump station (#3). By con-
sidering these plers as a single system, as described In this manual, the
user will be better able to understand their common operating procedures as
well as thelr Interaction during emergency situations.

1.1 Background

The Naval Station Pler Sewer System was installed by the 1974 MILCON
project to enable the base to comply with the Federal Water Quality Act of
1972 as specifled in DOD Directive 6050.4, Detalls of the Navy's comp!lance
are glven In OPNAV Instruction 6240.3E for both the ship and shoreside re-
sponsibilities In ship wastewater collection and transfer,

The pler sewers are designed to collect shipboard generated wastewater
from naval vessels, Surface vessels and small craft elther collect and hold
wastewater with Installed Collection Holding and Transfer (CHT) systems or,
on smaller vessels, with Marine Sanitation Devices (MSD) which provide some
onboard processing. The majority of vessels using the pler sewers at the
Naval Statlon will have CHT systems, These systems will be Installed on
nearly al) Navy surface vessels by April, 1981, Properly equipped vessels
are required to operate their systems prior to that date,

The operation of CHT systems with pler sewers has been well documented
from fleld tests and extens|ve operating experlence at other naval port
complexes. The procedures outlined In this manual are field=-proven from this
rapidly growing base of prior experlence as the number of ectivities accept=
Ing shipboard wastewater quickly increases.

General operating guidance for ship to shore sewage transfer hose

1-1
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connection, cleaning, and sanitation are documented in NAVFAC manual MO-340,

Additional information and support is available from NAVFACLANTDIV Environ-

mental Division and Public Works Utility Departments of other naval activities,
This manual briefly applies the recommendations in MO-340 specifically

to the Norfolk Naval Station and is organized into the following sectlions:

2, FACILITIES AND EQUIPMENT DESCRIPTION., ODfscusses the general pur-
pose, layout, characteristics of ship generated wastewater, and

detalls of pler piping layout.

T P % U T WO ST

3. SHIP WASTEWATER CHARACTERISTICS. Presents Information on the
contents of ship generated waste,

SEWER CAPACITIES. Presents data for the expected loading capacity
of the pler sewer system from maximum planned ship berthing arrange-

T R AT e T T
=

ments.

5. SEWER PROCEDURES - NORMAL, Discusses the additional procedures
to be followed when connecting or disconnecting ships to these

T S T T

pler sewers., .

L

: 6, SEWER PROCEDURES - EMERGENCY, Presents the emergency procedures
to be followed for specific emergency conditlons and recommended

i repairs.

a 7. HEALTH AND SAFETY. Provides personnel health and safety precau-
tions In working with sewer transfer equipment and Its maintenance.

! 8., MAINTENANCE. Presents a daily and regular maintenance schedule for

the pler sewer system,

1-2
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2, FACILITIES AND EQUIPMENT DESCRIPTION

 CaL L=

2,1 Ganeral

The collection and transportation of ship generated wastewater to
i {_ shoreside treatment facilltlies Involves several Interralated systems and
% i activities, These are:

SYSTEM ACTIVITY

a. The shipboard sewage Collectlon,
Holding and Transfer (CHT) system. Ship

m b. Ship to shore sewage transfer

b hose and flttings. Ship/PWC

.

3 c. Pler sewer Installations. PWC

- : d. Sewage pumping stations. PWC

4 ' e. Sewage treatment plants. HRSD

s Flgure 2-1 |s schematic of the ship to shore wastewater transfer compo-

4 l nents. Wastewater |s collected and held by the ship's CHT system and pumped

; to shore through sewage transfer hoses to the pler sewer. The wastewater 2
flows by gravity from the piers to other larger burled sewer llnes which are N

7 connect other pler sewers, The sewnge from all plers In the system flows to
; a single wet well and pump station. The pump station perlodically pumps

the collected ship sewage through a pressurized force maln to the HRSD

Army sewage treatment plant, The treated water Is then discharged Into

the recelving water at the plant's outfall,

O T

2.2 Pler Sewers

The pler sewer system identlifled as plers 20, 21, 22, and 23 at the
Norfolk Naval Station consists of 6,100 lineal feet of 10, 12, 15, 16, 18 inch

T 3
s
R R
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diameter ductile iron and viterous clay pipe, manufactured according to spec-
[fications as detalled in NAVFAC Design Manual (DM-5). The total full

volume of the system including collectors and main conduit is approximately
38,000 gallons with Individual section full capacity flow rates ranging from
Lok gpm to 1,908 gpm. Full capacity velocities of the larger 18 inch dia~
meter sewer pipe sections leading to pump station #3 are 2,3 fps, Velocities
occurring In the suspended pler piping range from 1,7 to 1.8 fps,

The system s of the gravity sewer type consisting of sloped sections
of 10 and 12 inch dlameter pipe suspended below each pier and Intersecting
to lead to the pump station. Velocities throughout the system fall below the
DM=5 minimum requ!rement of 2.5 fps.

Each pler has two discrete maln sewer )ines each consisting of 9 pairs
of ship to shore hose connection polints. Also, each plar is outfltted with
clean-out access points to facilitate flushing of the pier systems.

Ship to pler connections are made with camlock flittings accesslble
through the new hose coupler manholes. This fltting Is a vertical 4 inch
female coupler which Is extended above pier level by 4 inch elbow adapters.
All coupler manholes are stamped ''SEWAGE' on top and are hinged for access
to the below deck 4 inch female fitting. Figures 2-2 through 2-6 depict the
sewer layout Including the detalls of the elbow adapters. Table 2-) detalls
the specifics of plpe, slze, capacity, and veloclty,

2.3 Pump Statlon

The pump station |s located on '"'B'' Avenue near pler #22, The station
recelves sewage through an 18 Inch sanitary sewer leading from manhole #1

ut the west side of the bullding., There are three centrifugal pumps with
rated capacities as follows:

Pump #1 = 800 gpm
Pump #2 - 2,100 gpm
Pump #3 - 2,100 gpm

Pump #1 serves as the maln duty pump for the system. Pumps #2 and #3
act as standby pumps to be activated when the sewage inflow exceeds the

2-3
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capacity of the pump #1. Incorporated within the system is a sjulce gate and
accompanylng operator wheel to regulate the inflow of sewage to the wet well,
Also, a standby generator is stationed so as to permit continuous operation

TR T e vy

in the event of power fallure, The wet well area Is vented by way of an 8

Inch cast lron vent outietting to atmosphere. Al' pumps are mounted on

concrete pedestals and equipped with outlet check and gate valves, |In addi-

tion, a sump pump |s slituated below floor level and equipped to discharge
_ Into the adjacent wet well, Discharge from the three sewage pumps is con- i
: ; veyed through a 10 inch flow meter and then into a 10 Inch force main and
E subsequently to the municipal treatment facllity, The actual pumping head
% . is approximately 15 feet. An access for service and maintenance on the

pumps, plping and valves Is by way of a stalrway leading from the ground
level motor room to the pump room below. Figure 2-7 is a cross section
schematlic of the pump station,

2.4 Hose Cleaning and Storage Bullding

The structure Is located sast of the pler area and has provisions for

: handiing hose wash down and rack storage. The area s outflitted with wash ,
' racks and storage racks for collapsible sewage hose, For wash down purposes, :‘ﬁ
main supply water outlets are avallable, Personnel lockers, showers, laundry 'f

facilitles, and tollets are avajlable along with offfce space,

P
TR

2.5 List of Pertinent Plan Drawings

The following table 11sts key drawings of the pler side collection

system: .

.
L_ TABLE 2-2 PERTINENT PLAN DRAWINGS
. i .'5‘-
] DESCRIPTION EFD_DWG. NO. NAVFAC DWG. NO.
3 , i
C Location plan and 11st of &
by drawings 110574 Lolos74 M
' General plan 110575 4010575 L
Y Third Street, plan and profile 110577 4010577 P
" 8 Avenue - Third Street g
: to Station 18+00 110578 4010578
N
2-12 ;
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Pier
Pler
Pler
Pler
Pler
Ship

DESCRIPTION

20, plan and profile
21, plan and profile
22, plan and profile
23, plan and profile
detalls

to shore connection

detalls

Shore gravity sewer and
force main detalls

Pumping station #3, site
plan and alevations

Pumping station #3, floor

plans

Pumping stations #3, roof
plan and sectlons

Hose

sanitation facllity,

general plan

EFD DWG. NO.

110583
11058k
110585
110586
110589

110591
110594
110601
110602
110603

110607

2-13

NAVFAC DWG. NO.

4010583
4010584
4010585
4010586
4010589

4010591
k010594
Lo10601
4010602
4010603

4010607
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3. SHIP WASTEWATER CHARACTERISTICS

Flushing water for shipboard sanitary systems Is provided by the szlt

water firemain supply. As a result, the primary difference of ship verses

domestic sewage characteristics Is the chloride level, Generally, studles

have shown that ship generated wastewater settles well and can be treated
by normal blological treatment processes, Table 3-1 presents the character-
Istics of ship sewage from NAVFAC Design Manua)l DM-5,

Also Included are the
results of wastewater tests on USS Nimitz (CUN-68).

Most of the ships' CHT systems have garbage grinder discharges into the

collection systems. These tend to Increase the suspended solids, BOD, grit,
primary sludge and scum,

The monltoring of volumes of shlp generated waste have shown that In

actual practice the daily volume may be several times greater than the design L

standerd of 60 gallons per man per day. These high flows are generally the

result of a constant saltwater flushing source into the CHT system.
the ship Is unaware of this flushing.

SPRUANCE class destroyers have Jered vacuum collection systems,

Usually

These

systems collect and pump to shore a concentrated sewage of no more than B0O
gallions per day.
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Q ; 4, SEWER CAPACITIES
i ¢
!
: 4.1 Ship Sewage Production
¢ According to the berthing plan for fiscal year 1980 as detalled for
! !
é { pler operations at the Naval Station, plers 20 through 23 will accommodate
{ ; a tota) of 33 ships., The most common ships, In terms of wastewater pro-
' ductlon, will be the destroyer type DDG. The total complement for ships!'

personnel expected with the berthing arrangement is 9,577 men,

: Although NAVFAC design manual DM-5 calculates flow rates based on the

: 60 gped average, recent ship activations have shown waste generatlion rates

: to be more than 144 gpcd. For the purposes of estimating the maximum flow
| to the shore side collectlion system during the flscal year 1980 planned
barthing arrangement, the following section considers a generation rate of
& : 144 gped, Tables 4=1 and k=2 summarize the expected ship volumes and the
% flow rates derived from the expected berthing arrangement.
3

L kRS i SEE

4,2 Expected Total Ship Loads

; As shown In table 4-1, the average maximum 24 hour flow rate, at 144
; gped for maximum berthing, Is 958 gpm, This |s derived from the number of
) ships expected to berth at these plers and thelr respective complements, At

TP = R T DRI =

i these highter rates, this would mean a total dally flow of 1,380,000 gallons }

? of sewage from this pler system. At 60 gpcd, the total dally flow from ! &
:. | A}
i these plers would be about 575,000 gallons. I

Table 4-2 provides a comparison between the average 24 hour flow rate, | s
the peak flow rate, and shore slde system capacity. The peak flows shown
are calculated based on 14k gpcd and are somewhat higher than the orlginal
f design. Yet, even with the higher design estimates, individual! pler sewers
: have capacities that are falrly close to the peak flow estimates. Only for ‘
(. the comblned peak flows Is the shore side capacity Inadequate. What must L

i

g

be remembered sbout peak flow rate Is that |s occurs for a relatively short %E
i

-1 _—
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TABLE 4-2
SUMMARY OF PLANNED BERTHING
ARRANGEMENT DISCHARGE TO SHORE SIDE
COLLECTION SYSTEM

Avg. 24 hr. Flow Peak Flow Shore Side

Location gpm. (OM-5) Capaclty*
gpm. gpm.

Pler 20 153 998 1032

Pler 21 322 1668 1212

Pler 22 215 1128 1212

Pier 23 270 1460 1212

All Plers 958 4218 1508

“For each pler:

flowrate of pipe sectlon to main sewers,

All plars: flowrate MH #1 to Pump Statlon.

k-3

SSF St S




T

Tali e

g

ST TP Ty

T T ey o

e VR

duration of 3 to 5 minutes for any single ship pumping. During this short
pumping cycle, about 400 gallons per ship is discharged into the sewer. The
sewer plping must be filled up before the system exceeds full pipe capacities.
The difference between the peak flow and shore side capacity is about 2,300
gpm. At this rate It would take approximately 16 minutes of peak flow
pumping to fil1l up the plping system and pressurize all the sewer, Peak

flows wlll not occur for this length of time,

44
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5.  iEWER PROCEDURES-NORMAL

5.1 Connectling Ships

G ok et T el el

The NAVFAC Ship-to-Shore Hose Handling Manual, MO-340, provides detall-
ed tasks for ship to shore sewage connections for a varlety of ships and clr-
cumstances, The following Information provides additional gulidance for
making connectlons at the Norfolk Naval Station.

The first step In making a successful ship to shore sewer hookup Is
knowing the requirements of the ship for shore side supplled sewage transfer
hose and flttings. A log book with pages similar to Figure 5-1 recording
) the requirements and pler use history for each ship should be developed and
E ' maintained as more and more ships beglin using pler sewers, This log provides

a ready reference to the hose handling crew to provide the proper length of
sewage transfer hose and fittings for each ship request. ;

The shore side handling craw requires at least two men, It |s the res= :
ponsibility of the shore side crew to meet with the ship's CHT offlicer to
E Insure that his men are available and understand how to make the ship connec-

E- tions. Generally, at least three men are required aboard ship for this task.

Clm e

TETLT S

The ship's crew is not expected to handle sewage equipment on the pler,

- At the Norfolk Naval Station there are two hose reel trucks which reduce
f the amount of manual handling of sewage hose for each connection., These

, hose reel! trucks are dispatched in a timely manner to permit the immedlate

g ! hookup of sewage hose to ships arriving &t berth, All necessary fittings

are included aboard each hose reel truck. Knowledge of the power real assem- b
bly is essentlial to Insure that hose lengths do not become kinked or jammed )

in the process of extending hose lengths, P
The following procedures will aid In efficient ship to shore connectlions: ;

AT
WA o g - e e

a. Sufficient hose lengths are loaded aboard the hose reel truck at the f b

&
5=-1 - g

ST




SHIP LOG SHEET

}
{
; s
S SHIP:
b DISCHARGE RISERS/SIDE:
] HOSE SIZE:
: EXPECTED GPD: .
> DIRECT HOSE FLUSHING AVAILABLE: YES NO
A
| T 7oTaL
i coeToenrn [AigEn g oiscomeet [ oihe | wans
é" 5
| i,
-"
;*"t‘- ; '
o FIGURE 5-1., Log Sheet ;
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hose handling faclility. |In addition, necessary flttings are

identifled and placed on the storage area of the truck. The truck
Is dispatched to the berthing area and the pler risers to be used

f are [dentified, Sufficient hose lengths are pald out from the
e F hose reel and connected to a heaving line for passing to the ship.
The female end should be plugged at this time and the cap Is recov-
ered from the ship before the shore hose handling crew departs.

b. The pler sewer risers are located under hinged covers In the pler ;
deck., The pler sewer Is a contlinuous gravity system and does not !

‘ run full and 1s, therefore, not pressurized. Connectlions at the

Naval Station are of the multiple collector design, Including two

TR Ty

camlock connections at each riser assembly,

%’ - ¢. Because the pler riser fitting |s set below the pier deck lavel, It
% s necessary to connect a 90° adapter fltting to the pler riser,
3 This 4 Inch camlock adapter fltting rises approximately 15 inches
above the deck surface to connect with the ship sewage transfer y
: hose and prevents kinking.
d. To minimize the chance of accldental sewage spill, the shore crew i‘;

) must Insure that the hose connection to the pier sewer riser i

' completed prior to the ship deck riser connection. |In most cases,
the adapter riser should be turned so that the connection Is par-
alled to the length of the pler. By connecting the hose in thls way
the chances of hose kinking are reduced.

TR

Lt e e B

e. The last task for the shore side hose handling crew Is to arrange

: the hose alony the pler to minimize hose kinking, contact with steam
- E lines, and away from vehlcular traffic., The hose should be examined o
for leaks as the shlps begin pumping and If gaskets or hose sectlons

then require replacement, procedures for hose flushing and dralning g
as described in the followlng sections should be followed before ;;

e R )

making repairs,

f. Because the Naval Station has multiple collection riser assemblies,
L care should be exerclsed when accessing the second camlock fitting {.
once the first fitting Is accepting seawage. The procedure to be 3 ﬂ

5-3
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followed should bhe to temporarily close the ship deck riser while
the connection to the second camlock fitting is made.

g. Vibration of camlock fittings during ship pumping can cause the
locking ears to come loose. A safety band tied through the cam-
lock rings will prevent this.

B o e S

5.2 Disconnecting Ships

Detailed procedures for disconnecting sewage transfer hose from ships
and other vessels s described in NAVFAC MO=340, chapter 8,

i
T L e LA

a. The shore slide hose handling crew should check with the shipboard
personnel to insure that disconnecting procedures are understood
E and coordinated. At this time, plugs for the 4 Inch camlock hose

: should be provided to the shipboard crew. These will help prevent
{

- : spills as the hose Is lowered.

b . :

% b. Ships have been Instructed to flush the sewage transfer hose with

saltwater from the firemaln connection Installed in thelr CHT

ﬁ- l discharge piping. This flushing of the hose for 10 minutes is all
that |s usually required to clean sewage transfer hose, The shore
crew should check with the ship to be sure that this procedure has
i been accomplished, At this time some ships are unable to provide

e ot e

3 direct saltwater flushing and, as such, the shore crews should be ?
b aware |f the hose has not been properly flushed.

3 c. After flushing, the ship disconnects from thelr deck rlser and o

: drains the hose by allowing It to vent through thelr open fitting. P

At this time the shore crew should ralse the low spots of the hose lzﬁ

to allow It to drain Into the sewer. Only after all dralning is %i

i accomplished Is the hose plug installed on the open hose, %i

d. The hose is disconnected froin the pier riser only after It has been ;Qi

L lowered to the pier, Hose caps and plugs should be removed before %%f

] ; _ the hose is colled and placed on the hose reel, This will allow :

» the hose to vent while being reeled onto the truck. i

! ’1“:" ! R ‘5‘

T I e. The pler riser adapter |s removed when the sewage hose Is ﬂ

i

5-4
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disconnected and the sewer riser plugged when not in use,

f. After returning to the hose handling and storage facility, the
shore side crew should Inspect all fittings and hoses for damage
and separate them for malintsnance purposes. Properly flushed
sewage hose can be Immediately used for other ship connections
without further cleaning or maintenance,

5.3 Small Craft

Pler sewers will accept sewage from small craft and Sewage SWOB barges,
At this time there has been little experlence with procedures for these
craft. They will be developed and Included 1n NAVFAC MO-340.

E.4 Sewage Transfer Hose

There are several typss of sewage transfer hose available for large
ships, submarines, and small craft. Large ships with CHT systems use
standard 4 Inch camlock flttings on 4 Inch hoses. Submarines use a 2 1/2
sewage hose with camlocks flttings and small crafts use 1 1/2 inch camlock
fitting which prevents Its use in other utility sarvices, The hose ls
clearly marked ''SEWAGE'',

Sewage transfer hose comes In two designs, Originally, all facliiities
were outflitted with the 4 inch collapsible hose 50 feat, 130 pounds, manu~-
factured according to MILSPEC-H-20176. A rigld wall, wire reinforcad
gravity transfer hose is also available for new procurements under MILSPEC-
H-20176D. Flive years of continuous service life for all hoses should be
expected,

The collapsible hose is sultable for all sewage transfer operations.
However, the operator will note that it kinks easily and can shut off the
flow from the ship, Additional care, then, must be taken to prevent hose
kinking, particularly with rise and fall of the tide. Additional 90-
degree elbows, temporary hose saddles, and tle-offs may be necessary. Ship
hose connectlions should be regularly inspected by utillty crews to insure
that kinking has not occured,

As ships are pumping sewage, the collapsible hoses will pulse, This
pulsing can quickly cause chafing of the hose and severe damage without

5=5
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proper precautions, This |s particularly severe where the hose passes over
concrete pler curbing.
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6. SEWER PROCUDURES=-EMERGENCY

As the pler tewer systems become a regular part of the utility ser~
vices, thess pler sewars must be kept operating with a minimum of service
disruption in the event of system fallure. This section provides some
guldance as to some of the problems that may be encountered In repairing
the pler sewer system and some methods to restore pler sewer service as
quickly as possible with a minimum of disruption to shipboard operation.

6.1 Sewer Line Break

The pler sewer systems are Interconnected to a common sewer main and
pump station. Thlis interdependence complicates the effect of a sewer lline
break or a major leak throughout the entire system. Breaks have already
occurred on these piers, |t should be noted that most of the pler sewer
plping |s submerged at high water, thus the greater cause of concern is the
uncontrolled entry of seawater into the pler sewer system to the pumping
station. The temporary lsolation of broken pler sewers at the Naval
Station has been accomplished by Installing a ball=-type rubber plug at the
manhole intersecting to the shore side sewer system, This Isolation served
to be an effective means to continue operation of plers 20, 21, and 22,
Also located at the Naval Statlon Is a slulce gate at the Inlet to the pump
statlon. Thls device will also serve to Isolate the pump station from a
large Intrusion of seuwater as a result of a main break on any of the pler
sewer lines, Figure 6~1 and 6-2 show examples of sewer plugs.

Pler sewer breaks may occur for the following reasons:

1. The under pier sewers are hung close to the pier fender plling and
can be damaged from docking Impacts.

2, Fender camels can become wedged under the pler sewer plping and
crack the piping as they rise with the incoming tide.
3. Gredual saltwater corrosion can weaken sewer pipe flanges and

6~1
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FIGURE 6=1. Alr Inflatable Rubber Plug
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FIGURE 6-2. Mechanlical Screw Expandable Plug
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expansion joints.

{ ? L, Seasonal ground settling can cause buried sewer line cracks,
: resulting In the infiltration of ground water. These cracks
; i will not usually cause massive seawater Intrusion but should
; ; be identified and repaired to l1imit unnecessary treatment
plant processing charges.

; } If a major break occurs in the pler system it will be necessary to
' physically isolate that pler sewer from the rest of the system, The pler
? E sewer line can be most effectively Isolated with the use of a sewer plug
: as has been used on Pler #23 at the Naval Station.
i A stock of these emergency repalir type materials |s available to a
(3 : |imited degree at the Naval Station, Additional materials should be pur=
: chased for ready use In the event of such sewer pler failures,
It may be necessary to delay the use of the sewer plug untll a suit-

‘ able tide level occurs., The safety procedures for manhole entry are dis-
5 cussed in sectlon 7 and should be strictly followed for emergency repalrs,

The below sequences should be followed by the Public Works Center ]
utility division in dealing with a major break: ;

1. Upon notlfication of a pler sswer break, the ship up line of the

4 ; break should be notlfied to secure sewage pumping., At the same 'i
' time, port operations should be notifled to provide sewage SWOB

barges for the ship or alternative pier berths,

2 ! 2. Notlify the Hampton Roads Sanitation District (HRSD) of the possi-
! : biiity of Increased saltwater content of the wastewater generated
L f from Naval Base. This will provide the opportunity to monitor
the wastewater and provide additional holding and mixing time,

3. \Identify the approprliate manhole for sewer plug insertion. Pre- :;

R

pare the necessary equipment for manhole entry and notify the }}ﬁ

E . safety department to provide a gas free certification of the man- ' T
4 I hole. '

1

.-; L., Determine the appropriate tide level and time from port operations i

RS when the sewer pipe may be accessible from the manhole. ﬂ

1 5. Gather all necessary equipment for repairs and safety. Proceed to 3$

the selected manhole. 6-3 :§
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6. Install sewer plug.

After Initla) emergency plugging it may be possible to take some
corrective actlon to provide a temporary fix for the broken pler piping.
Small leaks and breaks may be repalred by the use of a mechanical pipe
patch which Is secured around the pipe diameter and tightened by any
openended wrench,

The repair of broken pler sewer piping should be treated as an emargency
and contracted accordingly. Sources of repair pipe and contractors with
sultable equipment should be identified beforehand.

Sectlons of pler plping may be usable if the Isolation plug is In-
stalled at the side of the plpe break. This will allow at least a portion
of the plpe sewer to be used and additional sewage transfer hose can be pro-
vided to the ship so that It can pump to the nearest avallable sewer riser,

Waterfront operations should be kept informed of pler sewer repair
conditions so that they may provide alternative berthing arrangements, Ships
equipped with sewage transfer systems wlll be required to berth at plers with
collection capabllity,

6.2 Industrlal Waste Intrusion

Pler sewer systems have been usad as a convenlent but improper way to
dispose of a variety of Industrial waste from ships. These may include oil
wastes, paint and paint thinners, boiler cleaning compounds, and a variety
of shipboard hazardous materials, These wastes are usually flrst noticed in
the pump station wet well and can be traced to thelr source via the pler
sewer line, |If Intruslon Is noted, action to remove the materlial must be
taken, Also, HRSD should be !mmediately notifled so that they can monitor
thelr Inffluent and take appropriate action to protect their treatment
processes. At the Naval Statlon, facllitlies are avallable to provide pump=-
out of the wet well, |f evidence of hazardous materlal ex!Ists in the sewers
It must be flushed by a fire hose while collecting the material at the
sanitary wet well,

Industrial waste material and flammable liquids enter the pler sewer
piping only through the pler riser connections or directly into the manholes.
Material spllls Into open areas that reach storm drains will not reach the

pier sewer system. In most cases these dralns discharge directly Into
6=h
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the harbor. In the event of flammable material entaring the sewer system,
the Naval Station Fire Department should be notifled and requested to inject
aqueous filim-forming foam (AFFF) Into the pler sewer piping, manholes, or
sanitary wet wells as necessary, AFFF |s & toxic material and Its use in
sewers should be limited.

6.3 Electric Powsr Fallure

The pump station Is equipped with an emergency generator that |s auto-
matically activated as a resuit of base power fallures. This emergency
power will be provided sufficient pump power for the requirements of the
shore side sewage collection system.

it Is the usual practice of ships berthed at the Naval Station to use
shore supplied power, |In the event of shore side power fallures, the ships
will change to onboard emergency gensrators to provide partial ship power,
it s the usual practice, however, that sufficlent power wlll not be made
avallable to its transfer system (CHT), therefore ships will not usually be
pumping to the pler sewer system during base power fallures,

If the pump station emergency power falls, ships connected to the
system should be requested to begin holding or divert thelr systems until
the power fallure has been corrected, Failures of long duration will
require sewage SWOB barges to be used to hold the ships' sewage.

6.4 Sewage Spl!ll Procedures

Sewags spills occurring on open areas of plers most frequently occur
from sewage hose fajlure, improper hose connectlon procedures, or vehicle
damage to the pler riser flttings, The first concern in responding to a
sewage spill Is to keep personnel away from the area, Stop the source of
the spill and flush down the area as quickly as possible. More detalled
procedures are discussed in the following health and safety section.

6.5 Emergency Notlifications

Any of the above emergency situations requlres the notification of

the following:

6-5
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1. Port Operations Duty Office ~2301

| 2. PWC 4431 day
; =3477 night

3. Safety Department =7351

Hampton Roads Sanitatlion District
! Army Plant 423-7568
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7. HEALTH AND SAFETY

The operation and maintenance of ship to shore transfer systems |s
no more hazardous than other waterfront operations. The safety and health
precautlons for this work require mostly a common sense approach, Histori-
cally, workers in the malntenance of sewar systems and the operations of |
treatment plants have enjoyed an excellent health and safety record. Work- ;
ers with the ship to shore sewage transfer system should be aware of the
following health and safety precautions.

7.1 Health Precautions }..J

Clothing, The following 1ist of clothing is suggested for most rou- :
tine operation and malntenance procedures. Clothing should be washed ;
frequently and a spare set of work clothes or coveralls available In

8 locker to provide a frash change of clothing 1f necessary. No .
special segregation of this clothing !s necessary for washing. It can
be washed with regular home laundry,
Hardhat. An approved hardhat |s raquired for all work pler side
and this safety procedure should be carried over to the main- !
tenance workers of the shore collection system,
Work Clothes. Regular work clothes or coveralls are all that Is

required for exterior clothing and working with sewage transfer
hose. Coveralls and waterproof aprons are recommended when i
cleaning hoses or working with wet equipment. theg
Work Shoes. Steel-toed work shoes must be worn at all times '
when handiing sewage transfer hose and fittings as well as
performing malntenance tasks. Steel-toed rubber boots should be
worn while making hose disconnects or when In wet sewage environ-
ments,

Washing Up. This is the most Important category of health precautlion

to prevent unsanitary conditlons, Workers must remember to wash hands

ol
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and face after handiing sewage equipment prlor to eating, smoking,
or drinking, This must become a regular habit of a!l sewage system

workers. Hand washing and showar facilities are available in the hose
¢leaning and storage bullding,

Health Records. The base dispensary should be requested to mark the
health records of personnel working with sewage transfer equlpment
with the following: ''Occasional Contact With Raw Sewage'',

Shot Regords. BUMED has recommended that the normal series of inno-
culations be maintained for al) personnel working with sewage equip-
ment, These are tetnus, typhoid, and polio. Innoculations, 1f kept
up to date, should provide a sufficlent level of protection to the
workers. Workers should be particularly careful with open cuts and
must be sure to prevent infection by adequately cleaning any wounds.
The dlispensary should be visited for treatment any infectlons, sewage
contact with eyes, or any abnormal health condition that may occur,

P Water tlons. Personnel working with sewage transfer
equipment must not subsequently make potable water connections, |If

It is necessary to connect to a water hydrant to hose down an area

of a sewage splil, a different worker should be called to maka the
connection and handle the fresh water hose,

7.2 Safety Precautions

Pler Qperations. The shore crew for sewage transfer hose connections
and disconnection procedures requlires at least tw> men, While the hose
at the Naval Station is suppllied on a4 hose reel truck, two men are stiil
advisable when handling the actual connection. Hardhats are necessary
while on the plers, particularly when the hose is ralsed and lowered to
the ship.

Manhole and Wet Well Entry. The following equlpment |s necessary for
the safe entry Into a sewer manhole or sanitary wet well.

1. Safety Barricude
2. Safety Harness and Life Lines

3. Ladder

7-2
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Explosion Proof Lighting
5. Manhole Lifter
6. Portable Ventlilating Blower

The instructions for entering and working In confined spacas such as
sewer manholes are contained in Publlic Works Center Safety Instruction
5100,26, This instruction requires a gas-free permit to be issued by the
Safety Department prior to entering a manhole or sanitary wet well., It
should be remembered that the ladder rungs installed in manholes are par-
ticularly subject to corrosion because of the corrosive atmosphere of the
saltwater sewage in these systems, These ladder rungs shoul!d be inspected
for deterioration and tested with a hammer . |f necessary, the manhole
should be entered by a supplementai portable ladder |f there |s any ques-
tion,

The presence of explosive and/or toxlic gasses or an oxygen deficient
atmosphere should be of constant concern to sewer maintenance workers,
These gasses cannot be detected by smell and must be regularly tested by
a proper sampling meter. |f there Is any doubt as to the condition of the
atmosphere within a confined manhole, forced ventilation with a biower
should be provided,

7.3 Sewage Spill Cleanup

Sewage spills are most likely to occur around the pler sewer connection
riser and immediate pier deck area. These are usually the result of Insuffi-
clent hose dralnage prior to disconnection, leaking hose gaskrts, hose rup-
ture, or the action of a ship inadvertently pumping through a disconnected
sewage hose, The baslic procedure Is to flush the area clean. The following
procedure should be used and adapted for various sizes of sewage splils,

--Secure source of spill,
--Close off area to unnecessary traffic and personnel,

--Flush area with fire hose from hydrant or water truck (a separate
non-contaminated man should be called In to make hydrant connection
and handle the hose) - saltwater from & ship hose Is preferred.

7-3
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-- Use disinfectant or detergent to cut odor or grease |f needed. (Use
a dry phenolic compound or any stock detergent),

; _

4 ; ~-Flush area agaln,

: ; ~-Open area to regular activity.

. : The disinfectant recommended in M0-340 is germicidal, fungicidal con-

_ centrate (Phenolic dry type) stock 6040-00-753-4797. Chlorine (HTH) should

% not be used around piers or other areas where [t may come In contact with

? grease or oil, i
% ,
L
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8.  MAINTENANCE >
™~

The maintenance of pler sewer systems will become part of the regular
malintenance program for the sewage system at tha Naval Station, The design
and Installation of the pler sewer system is similar to that of dome:v:.
sewers., However, there are some differences and precautions to be noted
In the maintenance of this system, The followlng sections highlight parti-
cular problems with pier sewer maintenance. '

8.1 Regular Malntsnance

The increased chloride level of ship generated waste will aggravate
the effects of corroslon on the pler sewer system, More rapid deterloration
will occur In the cast iron pipe sections, mechanical joints, and manhole
ladders,

Regular daily inspections of the pier sewer system are impertant to
insure continued trouble-free operation. The following dally inspections
should be made:

a. Sewage transfer hoses from ships pumpling Into the plers' sewers
should be Inspected for tight camlock connections, leaks around
gaskets and fittings, kinks In the collapsible hose, excessive
welght from catenaty bends, and contact with hot steam lines and
hose chafling.

b, While 3hips are pumping Into pler sewers, whenaver possible, visual
Inspection of the exposed under pier collection 1ines should be
made to observe for any damage o1 leakage. This inspectlion ic best
accomplished at low tide when al) under pier plping will be exposed.

¢. The pumpling station wet well should be examined for evidence of
oil or excessive orease buildup., If excessive oll or chemlcals
are present, pler sewer manholes should be examlned to !dentify

8-1
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the source and isolate the same.

Less frequent inspections should be made at least weekly or as they
occur in the following areas:

a. When no ships are using the pier system, a manhole should be

. Inspected to determlne the rate of any infiltration. Thls would

& be best accomplished during high tide at maximum submergence of
the pler piping.

b. All underpler piping should be Inspected for damage and evidence

it

T

of leaking.

T 8.2 Regular Sewer Malntenance

SRR
s

\~._M The majority of the pler system piping at the Norfolk Naval Station
has full pipe fiow veloclities Tess than the design standard established In
NAVFAC DM-5 of 2.5 feet per second. As a result, these portions of the
sawer system may qulckly accumulate sollds as a result of bulldup due to the
low flow rates of sewage, As the irequency of pler sewer use Increases,
. at least quarterly inspectibhsngf these sections of the sewer system will
be necessary to determine the rate af sludge buildup. Inspections of man-
: holes should Include observation forekcerslxe oil, the evidence of sewer
- gas, Inflltration, and pipe bluckage. As sollds bulldup occurs line
flushing and cleaning will be required. The Naval\gvntjon plers are
equipped with cleanout access points adjacent to each SQTB‘SQ shore connec-
tion, Flushing and cleaning operations should be conducted froﬁ“thg‘most

~

1 é upstream portion of the system and stepped down to the pump station, - ;
Extreme care should be taken during excessive cold weather periods

ér ? which may cause line blockage from ice formation. {t Is the nature of CHT
ﬁ : operation that the pler sewer Is regularly doused with about 300 gallons of

sewage from one ship pump firing. This dousing will occur infrequently,
about once an hour, particularly during the coldest hours In the early

- armemeatmm Lt

morning, Since this flow s not constant and Is of an Intermittent

nature loading may cause rapid ice bulldup in the sewer lines. Until suffil-
clent experience with cold weather operations In gained, extreme care

should be taken to avold the formation of ice. The pier piplng should be
inspected and maintained as necessary, Camlock gaskets found in the pler

8-2




e
3
L

TR SRR

TR AT AT

LU TR e S |

R

risers and hose require replacement about yearly to maintain a tight and
leak-free connection.

B.3 Hose Maintenance

Regular maintenance procedures for sewer transfer hose are outlined in
MO-340., Normal flushing of sewage hose with ship saltwater flushing connece
tions will provide sufficlant cleaning of the seage hose prior to dis-
connection. The most Important malntenance function to be performed on the
hose s routine Inspection prior to hose storage., Evidence of leaks or
excessive abrasion should Indicate that Individual hoses should be removed
from service and bad sections removed by shortening the hose 1sngth, |f
possible. For hose in continuous service MO-340 recommends a hydrostatlic
pressure test to 100 psl at least every ninety days.

Additional hose cleaning |s to be performed only when ship hose
flushing Is Inadequate. The pier utillty crews should encourage each ship
to properly flush the hoss. Several ships do not have direct flushing
capabllity yet. These ships should be identifled so that additional
cleaning of those hoses wlll be performed,

8-3
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1. INTRODUCT ION

This manual contains standardized operating procedures for use with the
sewage collection systems installed on drydocks 3, 4, and 8 at Norfolk Naval
Shipyard, Portsmouth, Virginia, These sewers collect suwage from ships while
in the drydocks, This manual also contains useful reference information as
to capacities and designed characteristics of these sewers,

The sewers installed on the piers at the shipyard are similar in con-
struction and operating procedures as those described in the procedure
manuals for the Naval Amphibious Base and Norfolk Naval Station.

In using this manual, it Is hoped that those working with the systems

will better understand their operating peculiarities so that better utillty
service can be provided to ships while In drydock.

1.1 Background

The Norfolk Naval Shipyard, Portsmouth drydock alterations for the
sewer system was Installed by a 1974 MILCON project. These sewers are de-
signed to collect shipboard generated wastewater pumped ashore by Collection
Holding and Transfer (CHT) Systems and other Marine Sanitation Devices (MSD).
These systems are the result of the Federal Water Quality Act of 1972 and
DOD Directive 6050.4. The Navy has complied with this directive through

OPNAV Instruction 6240.3E and the Installation of shipboard systems and
shore side sewers.

The sewars are desligned to collect wastewater primary from CHT systems,
as these will be installed on the majority of the vessels In the drydock,
Other systems on larger vessels Include Jered vaccumn collection systems
which discharge a2 more concentrated lower volume effluent.

will have Installed systems by 1981, Properly equipped vessels are required
to operate their systems prior to that date.

All Navy vessels

The operation of CHT systems with pler sewers has been well documented
from fleld tests and extenslive operating experience at other Navy port
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complexes, The procedures outlined in this manual are well proven from
this fleld experience. General operating guidance for ship to shore sewage
transfer hose connections, cleaning, and sanitation are documented in
NAVFAC manua! MO-340. Additional information and support |s avallable

from NAVFACLANTDIV Environmental Division and public works departments of
other Navy activitles,

' This manual expands on the recommendations [n MO-340 as they apply

3 % to the Norfolk Naval Shipyard and s organized Into the following chapters:

§ 2, FACILITIES AND EQUIPMENT DESCRIPTION, Dliscusses the general purpose

‘ of the system and the detalls of the drydock sewer system,

o, 3., SHIP WASTEWATER CHARACTERISTICS. Presents information on the con=

? tents of ship generated wastewater expected to be discharged at the

@ 3 shipyard.

v b, SEWER CAPACITIES, Presents data on the expacted loading of the
sewers and the calculated capacity of the systems for a maximum

5. SEWER PROCEDURES - NORMAL, Discusses additional procedures to be

. followed when connecting or dlisconnecting ships to the sewers.

E 6. SEWER PROCEDURES - EMERGENCY, Presents the emergency procedures to
be followed for emergency conditions and repalrs.

7. HEALTH AND SAFETY. Provides personal health and safety precautions
for working with sewer transfer equipment.

B. MAINTENANCE. Recommends dally and regular maintenance for the

sewer system,

gl
E o planned docking arrangement.
&
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2, FACILITIES AND EQUIPMENT DESCRIPYION

2.1 General

The collection and transportation of ship generated wastewater to the
shoreside treatment faclility Involves several interrelated systems and ?
activities., These are:

SYSTEM ACTIVITY
a. Shipboard sewage Collection, Holding
and Transfer (CHT) system or MSD. Ship
b. Ship to shore sewage transfer hose
and fittings, and ship connections. Shop 99
¢. Pler sewer Installations, PWD
d. Sewage pumping station. PWD )
e, Sewage Treatment City of B
Portsmouth )
Plant.

Flgure 2-1 Is schematic of a ship to shore wastewater transfer system. ‘
Shlp wastewater |ls collacted and held by the ships' CHT system and pumped !
to shore through the sewage transfer hose to the pler sewer, The waste-, -i
water flows by gravity from the plers or drydock sewers to other larger
buried sewer lines, These larger sewers at the shipyard Jjoin other sewers
from shops and other sanitary drains on the Naval Shipyard, These flow !
to a common pumping statlon which periodically pumps the collected \
sewage through a pressurlzed force maln to the City of Portsmouth Sewage i

Treatment Plant. The treated water is then dlscharged from the plant at P
the plant's outfall pipe,

2=1
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2.2 Drydock Sewers

The sewer system related to the drydocks 3, 4, and 8 on the Shipyard
consist of 5,137 lineal feat of 6, 8, 10, 12, and 15 inch diameter ductal
lron and viterous clay pipe, The total full volume of the entlre drydock
system including the collectors and maln sewers to the exlsting collection
lines s approximately 21,332 gallons, with indlvidual pipe full flow rates
ranging from 1,257 to 305 gallons per minute, The flow rates of the larger
15 Inch piping are about 1100 gallions per minute at velocities about 2.0
feet per second. Table 2-1 glves the detalils of plpe size, capacity, and
veloclty. The minimum velocities of drydock 3 pliping Is 1.9 feet per se-
cond. The collection plping of drydock 8 Is a force main with intermitent
salt water purge which |s automatically controlled.

It should be noted from this table that many of the section veloclitlies
are below the DM=6 minimum velocity requlrements of 2.5 feet per second.
This veloclity requirement was [ntended to minimize the solids deposition
which cause sewer sludge bulldup and possible llne blockage,

The collection piping along drydock 3 and 4 Is equipped with vents

to facilitate gravity draining and cleanouts to provide access for flushing . ‘?
and cleaning equipment |f necessary,

Connection polnts are Installed along the piping of each drydock. Ship
to sewer connections are made wlith standard 4 inch camlock fittings. The
camlock Fitting |s exclusive to sewage transfer hose on shipboard installa- :
tions to lessen the possibility of a utility cross connection. As ariginally
installed, many of these camlock fittings on the sewers were Inaccessable

for normal utillty connection. These sewer risers are being chanaad by
the addition of new piping or turning plping elbows. Fligures 2-2 '*hrough
2-6 show datalls of the sewer layout Including those of the connection
fittings and the riser piping changes.

The drydock sewers and ad]acent pler sewers Jjoin to common sanitary ? !
sewer pipes that collect from all Industrial bulldings and adjacent domes-
tic sanitary dralns on the Norfolk Naval Shipyard., These flow together
to the Green Street Gate pumping statlon through a continuous gravity
draln, From the Green Street pumping station, a force main dlscharges - ;
to the Clty of Portsmouth municipal system, @

The pumping station provides the only wet well for temporary holding

2-3
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of collected sewage waste. Also, at the pumping station |Is the only

sewage meter to measure combined ship and other shoreside flows.

2.3 Hose Cleaning and Storage Bullding

A stee! bullding is located near Gate 29 near Bullding 260 to provide
additlonal hose cleaning, maintanence, and storage, The bullding Is cut-
fitted with wash racks for cleaning and hydrostatic testing of sswage hose,
lockers, and office facilitlies for shop 99 personnel. Additlonal improve-
ments to this bullding and area are being planned,

2.4 List of Pertinent Plan Drawings

Table 2-2 provides a list of reference plan drawings of the drydock
system,
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: § PERTINENT PLAN DRAWINGS
i : EFD DWG. NAVFAC DWG.
3 : DESCRIPTION NUMBER NUMBER
;. i Location map and list of drawings 113245 4013245
: Site Plan - Drydock 3 113253 4013253
] Site Plan - Drydock 4 113254 4013254
3 Sewer Profiles - Drydock 4 113255 4013255
: Profile & Section - Drydock 4 113256 4013256
% Proflle & Sectlon - Drydock 4 113257 4013257
3 Site Plan - Drydock 8 113258 4013258
Standard Detalls 113259 4013259
Plan & Detalls - Pler C 113261 4013261 »
Detalls - Pler C 113262 4013262 -
Profile & Elevation - Drydock 3 113263 4013253
Profile & Elevation - Drydock b 113264 Lo13264
Detalls - Drydock 3 113265 4013265
Piping Plan = Drydock 4 113266 4013266
Profile & Elevation - Drydock &4 113267 4013276
Profile & Elevation - Drydock & 113268 4013268
Detalls - Drydock 4 113269 4013269
Detalls = Drydock 4 113260 4013270 ﬁ
Details - Drydock k4 113271 4013271 |
Piping Plan - Drydock 8 113272 4013272 b
Piping Plan = Drydock 8 113273 4013273 i
, Detalls - Drydock 8 113274 4013274 ‘
L Detalls - Drydock 8 113275 4013275
. -‘ [
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A
2-12 '




3. SHIP WASTEWATER CHARACTERISTICS

3 ; The characteristics of shipboard generated sewage are somewhat dif-
ferent than those of regular domestic sewage., Since the majority of flush-
ing water for shipboard systems |s salt water, the primary diffarence of i

) ; this sewage is the significantly Increased chloride level. In general, ex-
i ‘ tensive studies have shown that ship generated wastewater sattles well and
SN can be treated by normal biological treatment processes without adverse

effects to these systems., The maln problem in treating high chloride level
sewage |s to avold sudden shock loading of the treatment plant biocloglcal

. ‘ systems, The sewage system at Norfolk Naval Shipyard provides an ideal

: system of diluting the ships' sewage with normal fresh water sewage from

domestic sources. This dilution greatly lowers the chlorlide levels prior
to sewage arrival at the Portsmouth Sewage Treatment Plant, Table 3«1
gives the characteristics of ship sewage from NAVFAC Deslign Manual DM=5, S

Q' f Also for comparison are the results of unalysis of wastewater from the
' U.$.S. Nimltz (CUN-68).

Most of the ship CHT systems have garbage grinders which discharge
k : directly iInto the sanitary collection systems. These will Increase sus-
pended solids, BOD, grit, and grease In the ship sewage.
4 i Fleld monltoring of waste water volumes generated from ships have

shown that In actual practice the dally volumes are several times greater
i than the DM-5 design standard of 60 gallons per man per day (gpcd). These
t higher dally rates (144 gpcd) are generally the results of constant salt
water flushing Into the CHT system, The characteristics of shlp wastewater
and volumes recelved will vary according to the number of men aboard while

¢ ships are In drydock. Limited flow should be expected when ships crews
g ara not llving aboard.

3-1
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b, SEWER CAPACITIES

4.1 Ship Sewage Production

For the calculation of ship sewage load, it will be assumed that, as
shown In table 4-1, the drydocks contaln 2 large cruisers and | large carrier.
This arrangement glves us a tota! complement of 6,914 men, The calculatlons
also will assume that the entire complement remains aboard while in drydock,
The design calculations used for maximum 24 hour flow rates and peak flow
rates are from NAVFAC Design Manual DM-5, The design manual uses a dally
per caplita average of 60 gped, However, fleld testing has shown the average
closer to 144 gped, From the calculations, It can be seen that the larger
number significantly effects the maximum and peak flow rates.

These three ships, with a total complement of 6,914 men, produce an
average 24 hour flow rate of 692 gallons per minute at 144 gallons per capita
day. The average 24 hour flow at 60 gpcd is only 288 gpm.

4.2 Expected Total Ship Loads

The sewer loading flow rates based on the docking situation described
above are summarized In table 4«2, This table shows a comparlson between
the design standards and the fleld measured sewage generation rates. The
maximum 24 hour flow rates calculated according to DM~5 are a function only
of ships complement, and the per caplta generated volumes. Although the wa-
ter use habits of a ship In drydock may be significantly altered from normal
plerside volumes, it should be expected that the maximum 24 hour flow rate
will be greater then the design standard.

The peak flow rate Is a functlon of the maxImum pump discharge rate and
the maximum 24 hour flow rate for the multiple dockings of ships. For single
ships, according to DM-5, pesk flow rates are a functlon of the design dls-
charge pump flow rate.: What must be remembered about peak flow rate is that
It occurs for a relatively short duration of 3 to 5 minutes. During this short

b1
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pumping cycle of about 2,500 gallons, the sewer piping must be filled up
before the system exceeds full pipe capacities. The table shows that shore-
side sewers are capable of handling the maximum 24 hour flow rates but may

become pressurized during extreme psak flows for short durations.
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% g 5. SEWER PROCEDURES = NORMAL

: . Note: Standard connection and disconnection procedures are presently
being developad for a PROCESS INSTRUCTION. Shop 99 hes the primary respon-
sibllity for ship to sewer connection and disconnection. This shop's re-
sponsiblility Includes not only the shore side utility hookup but also ship
side connection as the Shipyard takes full responsibility for all utility
connections. The following discussion highlights some areas that should be
2 included in the final Instruction.

TS SR S

5.1 Connecting Ships

o i a. An alr blow down and salt water flushing fitting is Installed for aill
&. : ship to shore connections, The fltting 1s 4 fnch X 13 X 14 Inch,

' The additlonal connections are for alr and salt water flushing con-

, : nections, With this fitting, all flushing and draining operations

1 : can be handled from the deck. Additional fittings are necessary to

: ralse the deck riser discharge point above the passageway to the

g : outboard rall., All these fittings are provided by shop 99.

b. Sewage transfer hose should be properiy tled off and supported at
each end to prevent accessive welght on the hose fitting and to )

prevent kinking, ,

i c. Additlonal 90 degree elbows or 180 degree bends may be necessary to
prevent kinking as the hose Is connected to the sewer riser,

The pler sewer risers are not valved but have 4 inch plugs on dry-
docks 3 and 4, Thase sewers are continuous gravity systems and
should not be pressurized, However, caution should be taken while

removing these plugs. ‘

e, To minimize the chance of an accidental sewage splll, be sure that

4
R
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the hose connection to the pler sewer !s completed prior to the ship

: 5=1 {4
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deck riser connection., Thic will prevent any accldental pumping

by the ship through an unconnected hose.

f. The sewer on drydock 8 Is a pressurized line. Although the sewer
riser |s protected by a check valve and gate valve, care should be

§ taken when removing the plugs or disconnecting hoses as there may
g ' be some leak-by of the check valve., Also, the muitiple connector
3 of the riser may have two hoses connected to the same fitting, In

this case, be sure botli hoses have been disconnected or the ship
deck riser closed before disconnecting from the pler riser,

g. All connections must be tagged to prevent unauthorized removal, In

addition, the camlock locking ears should be banded closed to pre-
vent them working loose.

5.2 Disconnecting Ships

-tk o s AL o i

Detalled procedures for disconnecting sewage transfer hose from ships
and other vessels |s described in NAVFAC M0=340, Chapter 8.

T T

a, The flushing of the sewage transf-r hose prior to the disconnection
Is all that is required to provide adequate hose cleaning. After
the hose has been flushed and drained, the hose is ready for use
after appropriate hydrostatic testing. The hydrostatic test limits

% for this hose shoula not exceed 100 psi, Experlience has shown that
a 10 minute salt water flush rrom the deck riser Installed fitting
and a three to five minute air blow down will usually do the job

of cleaning., A second flushing and alr blow down will loosen any
solids trapped in kinked sections of the hose.

h: b. The hose should be disconnected from the ship riser prior to discon-

necting at the sewer riser to prevent any accidental pumping through

an unconnected hose.

' 5.3 Sewage Transfer Hose

There are several types of sewage transfer hoses avallable for large
ships, submarines, and small craft. Ships with CHT systems are standard 4

’a-f 52




Inch camlock fittings on 4 inch hoses. Submarines use a 2% inch sewage
hose with camlock fittings and small craft use 1% Inch camlock fittings and
L : hose, All sewage transfer hose has the camlock flitting which prevents its

é f use in other utility services, The hose is marked 'SEWAGE''.
Sewage transfer hose comes in two designs., Originally, al) faclilities
2 : were outfitted with & Inch collapsible hose, 50 feet, 130 pounds, manu-

! factured according to MILSPEC-H=20176D. Flve years of contlinuous service
] 1tfe for all hoses should be expected, According to design specification
1 and MO-340, the hydrostatic test pressure for this hose Is 100 psli.
! The collapsable hose |s suitable for all sewage transfer operations.
However, the operator will note that it kinks easily and could shut off the
flow from the ship. Additional care must be taken to prevent hose kinking.
Add!itlional 90 degree elbows, 180 elbows and temporary hose saddles and tle
offs can be used to reduce the kinking, Ship hose connections should be
regularly Inspected by shop 99 to Insure that kinklng has not occured, As
ships are pumping sewage, the collapsible hoses will pulse., This pulsing
can quickly cause chafing of the hose and severe damage without proper
precautions. This Is particularly severe where the hose passes over con-
crete curbing,

Flgure 5-1 shows a coll of the 4 inch collapsible hose. 2% inch sewage
hose for submarines requires an adapter to fit the 4 inch sewer riser female
fittings. Flgure 5-2 shows this adapter in place.
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FIGURE 5-1. & Inch Sewage Hose
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FIGURE 5-2. Submarine Hose Adapter
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6. SEWER PROCEDURES - EMERGENCY

The sewer systems Installed on the drydocks should have fewer operating
problems than pler seawers. This chapter provides some guidance and discuss-
fon of typical sewer problems that may be encountered.

6.1 Sewer Line Rreak

The sewers for all the drydocks are above water level and any accidental
damage causing a break In the line will not cause massive inflltration as
with pler sewers, Damage to the suspended piping may occur from dropped
material or from heavy equipment banging the drydock wall, The broken sec-
tion should be |solated and repalred as soon as possible to restore the
utility service,

6.2 Industrial Waste Intrusion

Pier sewer systems have been used as a convenlent but Improper way to
dlspose a varlety of industrial waste from ships. This should be expected
to continue even though the ship is In drydock. This waste may Include a
variety of ol! wastes, paint and paint thinners, boller cleaning compounds,
and a varlety of shipboard hazardous materials. Thelr detection |s extremely
difflicult and are usually first noticed in the wet well of the pumping sta-
tion. Once discovered, they must be traced up the sewer line and thelr
source from elther an Industrial shop or ship sewer must be determined. |If
the Intrusion of hazardous material Is noted, & declsion must be made as
to whether the Portsmouth Treatment Plant can handle the quantity of
Industrial waste, Close contact should be malntalned with the facllity
so that these determinations can be quickly and fairly made. Industrial
waste material and flammable liquids can enter the shipyard sewer system
not only through sanitary drains but through some storm draln cross connec~-
tions. Until these cross connections have been lsolated, open area hazardous
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waste spllls may quickly reach the sanitary sewer,

6.3 Sewage Spill Procedures

AT TR B AT

Sewage spills occuring In open areas along the drydock could most
likely occur from sswage hose fallure, Improper hose connection procedures,

g, or squipment damage to the sewer risar fittings., The flrst concern In

; ' responding to a sewage spill Is to keep unnecessary personnel away from the

; ! area. Stop the source of the spll) and flush down the area as quickly as

1 f possible Into a sanitary storm drain. More detailed procedures are dis-

é cussed In the following Health and Safety chapter.

% 6.4 Emergency Notlflcations

2

3 Shop 99 Tele: -5895

E

% PWD Malntenance -3401

3 Portsmouth Sewage

] Treatment Plant 393-8413

%
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7. HEALTH AND SAFETY

TR TR

The operation and malntenance of ship to shore transfer systems Is

] ; no more hazardous than other waterfront operations. The safety and health
: ' precautions for this work require mostly a common sense approach. Historl-
. : cally, workers In the maintenance of sewer systems and the operation of

3 : treatment plants have enjoyed an excellent health and safety record. Work-
ers with the ship to shore sewage transfer system should be aware of the
following health and safety precautions.

{
b .
!
% 7.1 Health Precautlions
% _ Clothing, The following 1ist of clothing Is suggested for most rou-
§ ' tine operation and malntenance procedures. Clothing should be washed
g ; frequently and a spare set of work clothes or coveralls available in a
: locker to provide a fresh change of clothing |f necessary. No special
§ l segregation of this clothing Is necessary for washing. 1t can be
] : washed with regular home laundry.
Hardhat, An approved hardhat Is required for all work pler side

and thls safety procedure should be carrled over to the malnte=

nance workers of the shore collection system.

Work Clothes, Regular work clothes or coveralls are all that Is
required for exterior clothing and worklng with sewage transfer

T T T T e A

1 hose. Coveralls and waterproof aprons are recommended when

R T

cleaning hoses or working with wet equipment,

_.,.,

g Rubber Gloves. A short pair of heavy rubber glover should be b
: % worn while handling sewage hose equipment. =
t
' § Work Shoes., Stee! toed work shoes must be worn at all times when
Lo & .
. handling sewage transfer hose and flttings as well as performing

malntenance tasks. Steel toed rubber boots should be worn while

7-1
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making hose disconnects or when in wet sewage environments.

Washing Up. This is the most Important category of health precaution

to prevent unsanitary conditions. Workers must remember to wash

hands and face after handling sewage equipment prior to eating, smoking,
or drinking. This must become a regular hablt of all sewage transfer
workers, Hand washing and shower facilities are available in the hose

cleaning and storage bullding.

Health Records., The dispensary should be requasted to mark the health
records of personnel working with sewage transfer equipment with the
following: 'Occasional Contact With Sewage'',

Shot Records. BUMED has recommended that the normal series of innocu-
lations be maintainad for all personnel working with sewage equipment,
These are tetnus, typhoid, and pollio., Innoculations, If kept up to
date, should provide a sufficient level of protection to the workers,
Workers should be particularly careful with open cuts and must be
required to prevent Infection by adequately cleaning any wounds, The
dispensary should be visited for treatment of any Infectlions, sewage
contact with eyes, or any abnormal health condition that may occur,

Potable Water Connectlions. Personnel working with sewage transfer
equipment must not subsequently make potable water connections, |If

it Is necessary to connect to a water hydrant to hose down an area of

a sewage splll, a different worker should be called to make the connec-

tion and handle the fresh water hose.

7.2 Safety Precautions

Pler Operations, The shore crew for sewage transfer hose connections

and dlsconnection procedures requires at least two men. Hardhats are
necessary while on the plers, particularly when the hose |s ralsed and

lowered to the ship.

Manhole and Wet Well Entry, The following equipment |s necessary for

the safe entry into a manhole or sanitary wet well,

1. Safety Barricade




T e

2., Safety Harness and Life Lines
: _ 3. Ladder
; 4, Explosion Proof Lighting
; 5. Manhole Lifter

6. Portable Ventllating Blower

Eﬁ ' A gas-free permit Is to be Issued prior to entering a manhole or
. sanlitary wet wall, |t should be remembered that the ladder runds
gi : installed In manholes are particularly subject to corroslion because of :
L ' the corrosive atmosphere of the salt water sewage in these systems, ‘
3 ? These ladder runds should be Inspected for deterioration and tested

with a hammer. I|f necessary, the manhole should be entered by a

supplemental portable ladder If there |s any question.

The presence of explosive or toxlc gasses in an oxygen deflicient at-
mosphere should be of constant concern to sewer maintenance workers,
These gasses cannot be detected by smell and must be regularly tested
by a proper sampling meter, |f there Is any doubt as to the conditlion
of the atmosphere within a confined manhole, forced ventilation with a

blower should be provided.

7.3 Sewage Spill Clean Up

Sewage spills are most likely to occur around the sewer conhections
risers, These are usually the result of insufficient hose dratnage prior
to disconnection, leaklng hose gaskets, hose rupture, or a ship inadvertently

pumping throug a disconnected sewage hose. The baslc procedure is to flush

the area clean, The following procedure should be used and adapted for

4 ¢ various sizes of sewage spills as necessary.

--Secure source of spill.

P

«=Close off area to unnecessary traffic and personnel.

==Flush area with fire hose (a seperate non-contaminated man should be ot
called in to make hydrant connection and handle the hose) - salt P
water is preferred.

Do --Use disinfectant or detergent to cut odor or grease |f needed, (Use
a dry phenollc compound or any stock detergent.)

T
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-~Flush area again

. !

A i --0Open area to regular activity.
; % The disinfectant In MO-340 is a disinfectant, germicidal, fungicidal,

i concentrate (phenollic dry type) stock 6040-00-753-4797, Chlorine (HTH)

] : should not be used around plers or other areas where It may come in contact
: with grease or oll,
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8.  MAINTENANCE

The mairtenance program of the sewer system at the Naval Shipyard has
been 1imited to primarily regular Inspections, with most maintenance and
repalr work performed by contract. The sewers Installed at the drydock
for sewage have certaln characteristics that may add to the peed for further
Inspections and regular malntenance. The following sections discuss recom-

mended maintenance procedures,

8.1 Regular Malntenance

Regular dally Inspections are necessary to Insure continued trouble
free operations of the drydock sewer systems, It |s recommended that the
following dally Inspections be made:

a, Shop 99 - Sewage transfer hose from ships pumping into the sewer
system should be Inspected for tight camlock connections, leaks
around gaskets and fittings, kinks in the collapsible hose, exces-
sive welight from catenary bends, and contact with hot steam lines

and hose chafing.
b. Shop 99 - While ships are pumpling Into the sewer, a visual Inspec~
tion of the exposed piping should be made to observe for any leaks

at flanges or welds,

c¢. Shop 99 - Check hose connections for temporary service identifica~

tion tags and renew as required,

d. PWD - The pumping statlon sewage wet well should be examined for
evidence of oll or excessive grease buiidup. |f excessive ol or
hazardous chemicals are present, sewer manholes should be examlined

to identify the source and isolate the problem.

i et oy
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At least monthly Inspcctions should be performed by PWD to examine the
sewer system by lifting manhole covers to look for signs of sewer blockage,
contamination, and sludge bulidup. This Is particularly important for the
} ship sewage receiving sewers because of their relatively flat grade and low
drainage velocities, These low velocities will cause rapid solids bulldup.
Cleanout flittings are provided in the suspended piping to provide for
additional sewer 1ine fiushing.

8.2 Regular Sewer Maintenance

The majority of the sewer system piping at the Norfolk Naval Shipyard
has full pipe flow velocities less than the deslign standard cstablished in
NAVFAC DM=5 of 2.5 feet per second. As a result, these portions of the
sewer system (see Table 2-1) may quickly accumulate solids as a result of
bul ldup from the tow flow rates of sewage. As the frequency of the use of
these sewers Increases, at least quarterly Inspections of these sectlions
of the sewer systems will be necessary to be aware of the sludge buildup rate,
As sollds bulldup occurs, line flushing and cleaning will be required. The
3 sewer pipe 18 equipped with cleanout access points. Flushing and cleaning
operations should be conducted from the most upstream portion of the system k
then towards the pumpling station.

3
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Extreme care should be taken during excessive cold weather periods which
may cause sewer |ine blockage from Ice formation. CHT systems regularly
dose the sewer with only about 300 gallons of sewage from one ship pump firing.
: This dosing will occur infrequently about once an hour, particulerly durlng
é the coldest hours in the early morning. Since this flow Is not constant, it
may cause rapid ice bulldup In the sewer line. Until sufficient experience
with cold weather operations |s gained, extreme care should be taken to
avoid the formation of ice within the sewer line.

The pler piping should be Inspected yearly for damage and the condition
of exterior coating. The sewer risers, along with camlock fittings, gaskets,
plugs. and manhole covers should be inspected and maintained as necessary.

' Camlock gaskets in the sewer riser connection and hoses require replacement
3 ;i about yearly to maintain a tight and leakfree connection,
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8.3 Hose Malntenance

Regular maintenance procedures for sewage transfer hose are ocutlined
In MO-340. Normal flushing of sewage hose with ship saltwater flushing
connections will provide sufficlent cleaning of the sewage hose prior to
disconnection, The most Important maintenance function to be performed
on the hose Is the routine inspection prior to hose storage, Evidence of
leaks or excessive abrasion should Indicate that the individua! hose should
be removed from service and the bad sections removed by shortening the hose
length,

Hydrostatic testing of sewage transfer hose should be performed within
the pressure limits of the hose specification. The sewage transfer hose
centrally procured under MILSPEC-H-20176 should be hydrostatically tested
to 100 psi,




